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formation by the publication and distribution of its (a) en 


papers, discussions, etc.” Land Reclamation—drainage, irrigation. land clear- 


ing, ete., and related structures and equipment. 


The membership of the Society represents all phases (e) Educational—teaching, extension, and research meth- 
of agricultural engineering, including the educational, ods. etc., employed in the agricultural engineering 
professional, industrial, and commercial fields. field. 


Member American Engineering Council 


) pa a * : iS ama 
i; ha re cyt ee eer 


2: 
a 
_ 16 | 
: he ATR ei 
eee oe eee Y 
ae Ripe Pe Pert Paes Ast sa oe 
; a | a Get ee CC. 
; a ae ee sees Re verecs 
ne eS gine SL S eae eee oe 
eg eS 5. 5. alan ape AS 
Paes 08 Cy epee ee a 
SS Tae coe ei gat v3 
Rt ee ee arene 
Es am a y. 
sss SShhADDADESSSS ome ee 
ees yt cre 
aS RE er ea ae ae ene 
ee bet, 
ie ores ys 
Bit Pet let 
ees ath 
ee v  Seusaene re 
veh re ieiaineten tat 
: s a aa 
z Pages j hae So Fa 
cae C.D Re eS set 
4 ; , @ i ae xt a as 
: ok: » i een ae hair ase 
oo ‘ Ga ee i Saar Ne te 
4 js es tigi Fr, yj ators be) asi 
’ é Z ; a g Be os ee 
Cais es ie (iB 
‘ k Peay: See 
oe Es ae ies 
Rees ae ee 
SeaER Head 
SOWee aan 
Bi eee 
Es! Pi So AS. 
ae oe 
Boe Rarer on Pi 
“iar aay 
2 a pe! see at 
4 Beh eet 7 k its S 
epee leNed 52 
a eee es 
| es: aa 
5s ae wd ie 
i Seni) 
ae as 
Be see aares ae 
at mee) tape 
Bes Lee wes 
site he ee 
eae Biba Pt 
i ee 
dais 4 Peas ae 
ae Na 
ao cera? ae 
caer 
ire Ce At Cag 
i GR ee sr 
ees” SRE 3 
Ag. aay Sh be 
Reda fis 
3 ve Be ag 
Ls Ueto 8 
yaa. mek: 
ah ep ts es Ue 
RC: 
eed eg ei 
eircom + SS Aad 
os a SS 
De ; 
ag FAS “age : 
ee f ee =: | 
ER ee 
AUS: teen anes 
wht STM te seey, 
ee : 4 
alt eee 
OY key sahy aes viet 
Sa et See 
re Ls Pe eet ee 
. aaa es! ee 
a way Pt. 
nfs toby a 
Meet: 
Le eat eae 
Py tiae 
Rhee pit are als” 
SBE ee he 
° BT em vie, e 
> 4 ae Ss 
| rere Pe el yc 
4 Rey, Nery 
Pe ghia 
Bigs pe Xe oh 
Oe ae 
. ee os 
ard ae 
: Bi vase ae 
Mere ie 
: TSI Binveat: 
ie ee 
: mip, eres 
Fr grat a ee 
Mee fs Lander Sa 
oder alte ies 
meee it of = 
Bebe tt 
: ota Wea 
aaa, eof ri 
Becer a oa 
oe 4 ¢- 
ee a 
: er aren i 
Sn aaa 
— ig sale ig ee 
nanan arr oe ne tie 
er ere ee eee ee im ero 
med Bat 2 
eee oe 
- PO | Me pes 
Sait» Bae 
Pe SEY 
abe tae ne 
ATOR Ce Ra 
SAS arene 
, ee” Pyle 
eae eae 
Pe aS ght 
aN re 
Wee sara 
$y De re ¥ 
tA Rea 
9cfekat in alee 
; are eo eS 
‘ ie eee 
se BERT a 
eee: ae 
mice 0: 
ee aa 
¢ ae i Bey. 
ee s 
jay os 
7 SS eae, Bat 
ea) eae 
Re “ay a. 
eee as 
ai Nee aa 
———————————————————————— ie 
; —————ESEEESESESESESESESESEIESEI])IE“_—>°™__ eo~—_~ ~ ~ = ™—™—~—~—>eeEEE——SEo om esa 
Bs 5 om. 
Ee ' - é : se i 
S909 oe ate 
APT ayes on 
Rey oe 
Metin 
pee Oo, 
Paks feed oe 
ie eo 
4 - erst on 
ae i ay 
Bier, 
eS 
igs Ness 
ae ate 
Bnet ee sites 
; 7 be te Re | 
: ~ aok. 
Bct-y SS, 
12 Seas 
: = id “. Ci ee x . 
| ee tes 
“SS sah Eades Soe 
Bis Lee = i So il psa e Re Bok as 
TT oo. eee ae — 
Bk: Coe aie 18 Ss ee 1) Agawam oe 
ee —— See =) Saya Bie ota 
hie iia li <n Aer Ny a oe 
a Se Sheeran 
PRED ed o. 8 Ye Pad ok ayaa = 
geet ty SOM: a REA 
i been. 


AGRICULTURAL ENGINEERING Vel. 5, No. 3 


In designing new farm 
machinery or improving 
the old, Hyatt roller 
bearings present an ever- 
increasing means of sim- 
plifying bearing prob- 
lems. So well do they 
perform, so well do they 
adapt themselves to the 
needs of the industry, 
that it is little wonder 
that the majority of 
manufacturers of fine 
tractors and implements 
continue to specify them. 


HYATT ROLLER BEARING CO. 
NEWARK DETROIT CHICAGO SAN FRANCISCO 


Pittsburgh Worcester Philadelphia 
Huntington Minneapolis Milwaukee 


HYATT 


ROLLER BEARINGS 
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EDITORIALS 


Ce eee ec a ee TTT TTT TTT TOT COLL CLL ccc CLL 


HAT an engineered agriculture is one of the most fund- 
amental necessities for putting agriculture on a more 
efficient and economic basis has long been recognized 

by the agricultural engineer. At the same time any agri- 
cultural engineer will readily admit that the field of possi- 
bilities in the application of en- 
gineering to agriculture has bare- 
ly been scratched. It. must also 
be admitted that only to a limit- 
ed extent has the agricultural 
engineer been called upon or permitted to practice the 
science and art of real engineering in its application to 
agriculture. This is nothing more than what happened in 
the older branches of engineering in their earlier stages 
of development, but it is a fact the individual agricultural 
engineer must not lose sight of, that, sooner or later, the 
honest-to-goodness science, as well as the art, of engineer- 
ing must and will be applied to agriculture on an extens- 
ive scale. 

Agricultural engineers will indeed appreciate the view- 
point so clearly and ably expressed by ‘Mr. P. S. Lovejoy, 
in his article entitled ‘“‘Agricultural Engineering—When 
Par is Datum,” on another page of this issue, on the need 
of an engineered agricuture and the function of the agri- 
cultural engineer in supplying that need. Mr. Lovejoy 
points out that agriculture is in direct competition with 
the manufacturing industries and that the sufferings of 
agriculture today are in large part due to the fact that it 
is not and cannot compete—because it is not engineered. 

While agricultural engineering has become established 
and recognized only in a limited degree compared with its 
ultimate possibilities, still it has reached a stage where ag- 
ricultural engineers in various branches of the profession 
might well turn their attention to a well-organized, in- 
tensive effort to educate those, who need such education, 
of the economic needs of an engineered agriculture, what 
and how it should be engineered, and why they are ade- 
quately equipped and capable of undertaking the task on 
an extensive scale. The time is coming when the engineer 
must be turned loose in the agricultural industry as he has 
been in the manufacturing industries. And Mr. Lovejoy’s 
discussion of an engineered agriculture, particularly as it 
relates to the Michigan Land-Economic Survey, will serve 
to impress the agricultural engineering profession even 
more forcibly than in the past of the tremendous task fac- 
ing the agricultural engineer, and which it must be said 
he is eager to tackle. 


An Engineered 
Agriculture 


emia 


‘ HAT is an agricultural engineer?’’ The question was 
put by the manager of a 4200-acre farm. It was 
explained that, for example, an agricultural engin- 

eer could solve the problem of completely draining the 

farm he was managing. The manager had thought the 
farm was well drained, but this past 


m4 wet season showed they had only got- 
A Practical ten started. An agricultural engineer 


Answer would have gone into the problem 
much deeper than this manager had 
done. The rainfall for years back would have been studi- 


ed, the fall of the land would have been charted, parts of 
the farm now tiled would not have been tiled and other 
parts more completely tiled. 

Men were observed shocking grain with pitchforks on 
this farm. An agricutural engineer would question that 
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operation. Also manure is loaded on wagons by hand on 
this farm, but that will soon be a thing of the past because 
an agricultural engineer is building a manure loader for 
this purpose. 

An agricultural-engineering problem was solved last year 
when the threshing time was reduced from one month to 
two weeks by setting a second thresher beside the first, 
eliminating two or three men. In the dairy barn practical- 
ly twelve men were eliminated by the introduction of a 
milking machine. A book could be written about the econ- 
omies that already have been effected by the introduction 
of labor-saving machinery on this farm. 

This particular farm manager made the statement: ‘‘We 
have not scratched the surface here in comparison with 
what an agricultural engineer could accomplish. I wish I 
had one on this place now.” 

“What is an agricultural engineer?’’ This time the 
question was asked by the head of a company manufactur- 
ing oil cook stoves. The very thing that was ‘worrying this 
official about the future extension of his business could be 
solved by an agricultural engineer. Such an engineer 
would make an investigation not only of the field in which 
these cook stoves are sold, but he would point out what is 
needed in the product to fit the users’ requirements. The 
work which some of the agricultural-engineering depart- 
ments of the state agricultural colleges are doing in house- 
hold equipment studies is exactly the type of work the oil 
cook stove manufacturer wants. 

Agricultural engineering is a new branch of engineering, 
yet its application is as old as civilization. Moreover, it is 
not confined to the fields of our six millions of farms, but 
is also found in the offices of our metropolitan sky-scrap- 
ers. 

Recently we witnessed the demonstration of an entirely 
new machine for dusting cotton, potatoes, trees, and crops 
of all kinds. It was not developed by an agricultural en- 
gineer, but it will take one to perfect it. As a matter of 
fact, the company developing this machine will call on the 
agricultural-engineering department of a state university 
to assist in the testing. This decision came after an an- 
swer was received to the question: ‘‘What is an agricultural 
engineer?”’ 


E. R. WIiaeins 


GRICULTURAL engineers, particularly those connected 
with the agricultural-engineering departments of the 
land grant colleges, have been frequently referred to 

as the farmers’ “consulting engineers.” It is a fact that 
they answer inquries from farmers by the tens of thou- 
sands each year—inquiries on all 


sé 7 phases of engineering as applied to 
Consulting agriculture. 
Engineers There is a limit, of course, to the 


extent college agricultural engineers 

can go in helping farmers solve more or less complicated 
engineering problems. As a matter of fact, there is uo 
reason why farmers should not expect to pay for profes: 
sional engineering service the same as they have to pay 
for legal or other forms of professional service. 
Before we have a real engineered agriculture—that is, 
engineered to an extent comparable to some of our manu- 
facturing industries—the services of professional agricul- 
tural engineers must needs be employed on an extensive 
scale. 
It should be obvious, therefore, that the responsibility 
of educating the agricultural industry to the employment 
of professional agricultural engineering service to a larger 
extent, and also the payment of equitable fees for such 
service, rests practically entirely on the shoulders of agri- 
cultural engineers. 
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Agricultural Engineering—When Par is Datum 


By P. S. Lovejoy 


Formerly in charge of the Michigan Land-Economic Survey 


EDITOR’S NOTE: In this story of the Michigan Land-Econ- 
omic Survey, Mr. Lovejoy has presented a new viewpoint of the 
field and function of the agricultural engineer—a viewpoint very 
much ‘in ‘harmony with the agricultural engineer’s conception of 
his job, but perhaps not so convincing to the “old timers in the 
colleges,” who have yet to acknowledge that engineering is the 
real basis of agricultural economics. Mr. Lovejoy takes the Mich- 
igan Land-Economic Survey as an example of where and how the 
agricultural engineer fits into the “new agriculture’’—an agriculture 
put on a more efficient and economic basis by the unrestricted 
application of the science and art of engineering, and by giving 
the agricultural engineer free rein to develop a real engineered 
agriculture. Mr. Lovejoy’s article is an inspiration, to say the 
least; at the same time it outlines the tremendous opportunity 
with its attendant problems awaiting the agricultural engineer. 


HE Michigan Land-Economic Survey was created to do 
a job in agricultural engineering which no other 
agency seemed able or willing to undertake. 

It is, I think, the location work on what will prove the 
first really comprehensive and competent effort at big- 
scale agricultural engineering ever undertaken in America. 

Here I am using ‘’agriculture’”’ in its broader meaning; 
“The science and art of producing and utilizing plants and 
animals useful to man.’’ And “engineering” is used in a 
corresponding sense: ‘‘The science and art of designing 
and contriving the procedure of construction to accomplish 
given ends in the most efficient manner.”’ 

That these are not the definitions usually associated with 
these words, and that the agricultural engineer, in the past, 
has’ usually been called upon and permitted to practice his 
science and art only in the accomplishment of odd and 
minor chores, such as ditching, blasting stumps or adjust- 
ing tractor hitches, digging marl and the like, is of no im- 
portance. If agricultural engineering is to reach the 
stature of its brother branches, the broader definition is 
correct and necessary. 

It ‘is high time, I think, that the agricultural engineer 
began to regard his profession as something vastly bigger 
than it has been to date, and that he should steadily insist, 
and demonstrate, that it is lack of proper engineering which 


has brought about the difficulties which now beset agricul- 
ture, and that until sound engineering is applied to agri- 
culture, these troubles must continue. 


The essence of all engineering is planned construction, 
and the essential for good planning or construction is de- 
pendable base data. ‘ 

Before a good railroad grade may be built, there must be 
a good location survey, the running of precise levels; com- 
parisons and calculations must be made; finally come the 


blueprints and specifications for grade, bridges, and the 
rest. 


Before a big building or a big machine can be set, there 
must be inspection of the footings, delicate instrument 
work, detailed analysis and charting, definite anticipation 
of each successive step and operation and, finally, a precise 
and complete schedule of procedure—all worked out to 
accomplish the specific ends desired. 


Through all our modern industrial world, engineering 
procedure is now a necessity and a matter of course. In- 
dustrial affairs are modern, in fact, only as they are en- 
gineered; and successful only as they are well engineered. 
From foundry foreman to sales manager and president, 
blueprints, graphs, and all manner of engineer’s tools and 
practices are standard and everywhere. 


But how is it in agriculture? There one must search to 
find even fragments of real engineering. The agricultural 
engineer has been used (when he has been used at all) 


rather like a handy-andy mechanic in a big manufactur- 
ing plant. 


So long as we were a nation of farmers and farming was 
an art but not a science or an industry; so long as agri- 
culture was a matter of pioneering and a mode of life 
rather than a business, there could be no competition be- 
tween agriculture and industry. But now there is such 
competition. 

Now agriculture is in direct competition with industry. 


fg ede 2 
‘abe eth, qo: a 


The engineering of agriculture, which means among other things the intelligent use of land, has a more important application 


in reclaiming the vast waste areas found in this country. 


It is largely the job of the agricultural engineer to get essential 


data on which any intelligent plan and program for the utilization of these lands must be based 
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“It is high time that the agricultural engineer began to regard his profession as some- 
thing vastly bigger than it has been to date, and that he should steadily insist, and demon- 
strate, that it is lack of proper engineering which has brought about the difficulties that 
now beset agriculture, and that until sound engineering is applied to agriculture, these 


troubles must continue. 


...... Until agriculture is engineered it must continue to suf- 


fer, for it cannot escape competition with industry and cannot well compete with engineer- 
ed industry until it, itself, is also and truly engineered.” 


PULLS MLL MMT OC REMOTE UPAR TG 


Industry is well organized, staffed and operated by engin- 
eers—is engineered. But agriculture is not engineered. 

Until agriculture is engineered it must continue to suf- 
fer, I think, for it cannot escape competition with industry 
and cannot well compete with an engineered industry until 
it, itself, is also and truly engineered. 

The thing must be considered and worked from its very 
foundations, no doubt. The final footings of agriculture— 
including horticulture and forestry along with agronomy 
and animal husbandry in all its forms, of course—rest in 
the use of land (in the economist’s sense of the word). 

Agriculture, then, is really the science and art of using 
land for the production of plants and animals useful to 
man, and an engineered agriculture, fit and able to compete 
with an engineered industry, must list, study, and relate its 
raw materials, its extracting, manufacturing and selling 
operations, its transportation, power, labor and markets, 
etc., exactly as in the case of the other industries. In 
due season the intimate details of each item of agricultural 
procedure will be studied, analyzed and perfected (or 
junked) as fast as better ways and means can be devised. 

So far our technical agriculturists have been in charge 
and the experiment stations have been setting the pace. 
They have been concerned with intimate details of silos 
and alfalfa, soil amendments and breeding stocks, diseases 
and pests—and have been incompetent and unwilling to 
consider or deal with the fundamentals. They have been 
trying to build a grade without a location survey and blue- 
prints. They have had little or no dealing with the foot- 
ings. They have failed to consider or relate the inherent 
limitations of their raw materials, transportation, markets, 
etc. They have been smugly content the while like a manu- 
facturer of locomotives who designed, built, and tried to 
sell rolling stock without having considered the gauge of 
the tracks upon which it must be operated. 

Only here and there and now and then has there been 
any serious effort to supply the fundamentals and base 
data upon which an engineered agriculture must rest and 
these instances have often been indirect and inadvertent. 

With soils obviously a chief item in the availability of 
lands for different styles of agriculture, our soil surveys 
have been taxonomic affairs, principally concerned with 
classification and scientific nomenclature and dealing but 
little, and then briefly and incompetently, with the fac 
tors affecting the profitable utilization of the soils and 
lands surveyed and reported upon. 

Our standard (if they are standard) ‘farm management 
surveys’”’ have resulted in tables of family and labor in- 
come, and the like, with the sizes of the farm units con- 
sidered but with nothing given as to the soils in which 
the reported farms were operating. 

Our forest surveys have usually been concerned with re- 
porting the board measure or cubic volume of merchant- 
able timber and with estimating the cost of its extraction 
and have seldom dealt with the factors of soil, probable ef- 
fect of lumbering, and cost of reproducing the crop. 

Our so-called “biological surveys” have usually resulted 
in long lists of ecological data with as much accent on the 
ring-tailed wumpus and two-spotted dodger as upon trout 
or deer. 

And so on through the long list: of ‘‘surveys’’ which 
seemingly should but which do hot supply the base data 
for the intelligent utilization of land. 

-The fact is, of course, that the specialists who have de- 


vised and operated these various technical surveys were 
not engineers and were but little, if at all, interested in the 
practical phases involved. Indeed, not uncommonly, the 
specialists have exalted their thin sciences and sneered at 
the mere and crude “practical application” of their pure 
scientific works. 

There is nothing abnormal in all this. Every branch of 
engineering has had to fight through the precedents and 
orthodoxies before it got a chance to function. Agricultur- 
al engineering can hardly expect to be an exception. 

The developments—and lack of ‘‘development’’—which 
led up to the creation of the Michigan Land-Economic Sur- 
vey were not peculiar to Michigan. But Michigan is the 
oldest of the states where great forests were lumbered off 
under modern wholesale practice and is, therefore, farther 
advanced in cut-over country experience and therefore, 
perhaps, logically the place to initiate a new idea. 

This new idea has to do with the intelligent use of land. 
It has been found that the old ideas as to land utilization 
and ‘“‘development,’’ cannot be depended upon—have fail- 
ed. 

Something like a third of Michigan is idle and virtually 
unproductive land, and this after a generation of whole- 
sale booming. The history, detail, and results of this 
booming have been described in other places; the fact 
alone is noted here. 

It must also be noted that during all this booming of 
the cut-over lands in Michigan, Wisconsin, and Minnesota, 
and through the southern pine regions, the regular author- 
ities in agriculture seldom, if ever, intervened to prevent 
or correct the frauds, misrepresentations, and misconcep- 
tions which befogged the situation. To what extent this 
was due to incompetence and blind optimism and how 
much of it was lack of common courage will long be a 
question, but the results, in either case, are the same. 

The last colonization and grazing boom came in 1918. 

In 1920 came the new census, and the slump in agricul- 
ture and, at last, something like an effort to check up and 
take stock of the situation. 

Now it was found that the shrinkage in improved farm 
lands, long considered a‘mystery in New England had spread 
south and west until nearly every state east of the Mississ- 
ippi was affected, and the total increment of newly improv- 
ed farm land barely balanced the shrinkages. In spite of 
all the experiment station technique and all the back-to- 
the-land, lime-alfalfa, and other slogans and campaigns, 
old farm land was steadily and persistently going out of 
business; fields and farms were being junked by the thous- 
ands and tens of thousands, and nearly everywhere. Why? 

For one reason (seldom mentioned), industry had moy- 
ed south and west. Farming and industry were now in 
competition in regions other than New England. 

This, of course, permitted people who previously must 
farm, and who were farming lands and combinations which 
did not and could not pay good wages, to escape from 
pauper farming into industry. They went. Their fields 
and farms (which never had and could not pay them 
wages) went back into the brush from which they had 
originally come. 

By now the professional economist was getting on the 
job. The economist’s analyses were showing that low in- 
terest and lower wages were normal in even the best of 
the corn belt and that a rather shocking percentage of 
farms were marginal or worse. Here was precise confir- 
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mation of what the census had long been showing. The 
base data upon which any engineering of agriculture (in- 


telligent use of land) must be based, begins to become 
available. 


In canvassing our idle lands in order to locate “suit- 
able” sites for hypothetical soldier’s and sailor’s farm 
colonies, Washington for the first time prospects the geog- 
raphy and extent of our unproductive areas. Millions and 
tens of millions of acres of more or less “suitable’’ land 
are discovered, but that boom also bursts and, almost with- 
out warning, it is found that the big projects of the U. S. 
Reclamation Service are in trouble of long standing. 


Inquiry develops the fact that many of these projects are 


really bankrupt. Dozens of privately organized irrigation, 
drainage, and colonization projects ditto. 


Now the new Bureau of Agricultural Economics begins 


to function. Presently we are getting precise and graphic . 


analysis of our land affairs. Engineer’s technique is being 
applied to agriculture. 

Next, the Secretary of Agriculture himself announces to 
the U. S. Senate that the long prophesied shortage in es- 
sential forest products has actually arrived and is worse 
than anticipated—due to be much worse before it can be- 
come better. Special investigations by the Senate and by 
the Chamber of Commerce of the United States confirm the 
‘Secretary’s findings. 

It is reported that it will require some 400,000,000 
acres in continuously productive forests in order to main- 
tain our present rate of consumption. Also that our pres- 
ent farms contain more woodland than the sum of corn, 
cotton, and wheat land. 

In the yearbooks of the Department of Agriculture, th2 
history of land utilization, crop by crop and by acreage 
per capita, for farm and forest products, is charted and 
graphed in familiar engineering terms, and projected 
against the population curve—with results astonishing to 
the old timers in the colleges. We have plenty of suitable 
land for food and textile crops; barely enough, if all of 
it is promptly and wisely used, for forests. 

The Harding national conference on agriculture calls for 
“a classification of land’’ with a view to adjusting each 
type and location to its most efficient utilization—or 
perhaps non-utilization if no form of use promises to be 
economically justified. 

What is this but a demand that agriculture be engineer- 
éd? The need and the opportunity, at least, are perceived 
and announced. The base data upon which any intelligent 
and decently engineered plan and policy as to land utiliza- 
tion must be based begims to appear. In effect, the ran- 
dom lines have been run in and sketches of the layout 
have been made. 

But it is, as yet, all vague and general. It is evident 
that we must reorganize our theories and practice as to 
land utilization, so as to orient them according to sound 
economics and engineering, but how is it to be done, by 
whom, and through what agencies? 

Evidently we must somehow formulate and then ad- 
minister some fairly definite and specific plan which can be 
applied to given areas or whole regions. 

Here, for instance, is north Michigan, typical and oldest 
of the cut-over regions, full of great stretches of devastat- 
ed forests, brush, stumps, and snags, with little woeful set- 
tlements here and there. Its economic condition is cer- 
tainly bad. How bad nobody can say. As to the precise 
conditions, nobody has ever incuired. 

But if the region has a future, that future must certain- 
ly lie between farms, forests, and the recreation industries, 
including game, fish, and fur. The essential is land per- 
manently and profitably at work—at something—at any- 
thing which is reasonably permanent and profitable. There 
must be development; real development this time, and no 
more fever of raping extraction and then a wholesale junk- 
ing of lands and people, mills, farms, railroads ‘ 

What can be done and what should be done cannot be 
determined until the essential facts are available. No 
agency for getting and reporting these essential facts, the 
facts on which any intelligent plan or policy of land utiliz- 
ation must be based, was in existence. One must be 
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created. Therefore, the Michigan Land-Economic Survey. 

In cooperation with the U. S. Bureau of Soils, the Sur- 
vey is making an inventory of soils and topography. 

In cooperation with the U. S. Lake State Forest Experi- 
ment Station, the Survey is making an inventory of forest 
cover, past and present. 

In cooperation with the Institute for Research in Land 
Economics the Survey is making an inventory of the 
economic history and status. 

In cooperation with the U. S. Geological Survey, the 
Survey is making inventory of the mineral and water re- 
sources. 

As needed, specialists in peat, marl, archeology, and 
what-not are called in. The agricultural college and the 
university are in close contact. The state department of 
agriculture assists. The state department of conservation 
operates the Survey. 

The maps show on a 4-inch scale, the land net and civil 
base data. They show soils and topography. They show 
forest and all other cover. They show present and past 
forms of land utilization and in detail permitting the plan- 
imeter analysis of such items as stump pastures, cultivated 
land, orchards; dense, medium or thin “popple’”’ or maple, 
or pine, and the prevailing diameters of each stand. They 
show abandonments and new settlements and the ratio 
of each crop actually found growing in the fields, soil by 
soil and section by section. They even show the character 
of aquatic vegetation and building sites for summer homes 
and bathing beaches. 

The report covers such items as changes of population in 
each political subdivision, assessed values of land by each 
class of title and soil, tax history, carload exports and im- 
ports from principal shipping stations, and the like. 

Some two million acres have been covered to date. Field 
and office technique is now well settled and past the experi- 
mental stage. The cost of field work is running below 
five cents an acre, and grows less as the crews develop 
experience and skill. 

It is an inventory job. The Survey is after the essential 
data on which any intelligent plan and program for the 
utilization of these lands must be based. It assumes that 
the data will presently be used to devise and administer 
parallel and harmonious programs for the development of 
farms, forests, and recreation resources, when, and where 
each is justified and in the relative order of justification. 

The Survey itself makes no plans and offers no advice 
but its maps and reports show so clearly and inescapably 
the results of past experience, that the conclusions, re- 
specting any given type or tract of land, are usually quite 
obvious; if not, then the fact of doubt is itself made clear 
and is of enormous importance. 

The full technique of the Survey is so complex and so 
novel that it is hardly practicable to describe it in detail. 
The important thing is that it has been worked out, tested, 
and well proven. It is demonstrated that the essential in- 
formation upon which farm, forest, and recreation develop- 


ments in this region must be based, if intelligent, can be 
had at little cost. 


It is not yet demonstrated that there is available enough 
intelligence to permit or encourage the sober and skilful 
application of the base data and its use in devising the 
specific procedure and construction requisite to the whole- 
sale engineering of land affairs. But economic pressure is 
a potent stimulus and near a million acres of Michigan 
land have gone bankrupt for back taxes and have been 
thrown to the state; millions of acres more, delinquent, are 
on their way. A like situation, no doubt, will soon be evi- 
dent in twenty or thirty states; in many states is already 
evident in spite of all camouflage. 


Once the essential facts are available, the necessary pre- 
cedure will not be overly complex or difficult. To insure 
new settlers with the very best chances available should 
not be hard. To stop the forest fires or plant back the bar- 
rens is not too difficult. To know and tend the wild life 
associated with recreation should not be impossible. Step 
by step, in Michigan, these things are being accomplished 
today; not always wisely or well but, nevertheless, we are 


‘beginning to engineer the affairs of agriculture. 
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Economics of the Corn Picker-Husker * 


By C. O. Aspenwall 


Mem. A. S, A. E. Experimental Engineer, International Harvester Company 


FTER many years of development the corn picker and 
husker has finally come into its own; it has finally 
been recognized by the farmer to be just as essential 

and even more profitable than the grain binder 

This recognition is well supported by facts. In the 
yearly harvest of the United States there are about four 
times as many bushels of corn as of wheat. The average 
annual wheat crop is about 800,000,000 bushels, while the 
average annual corn crop is well over 3,200,000,000 bush- 
els, so there is really four times as much reason why there 
should be a demand for a machine to harvest corn as for 
a machine to harvest wheat. Probably one of the strongest 
reasons why the corn picker has not come to the front fast- 
er is because of the longer period the farmer has for har- 
vesting his corn crop as compared with wheat. 

It may be interesting to say something about the early 
history of the corn picker. Please bear in mind that there 
are on the market three different machines for harvesting 
corn—the corn picker, the corn picker and husker, and 
the corn harvester. The corn picker simply snaps the ears 
of corn from the standing stalk. The corn picker and 
husker not only snaps the ear from the stalk, but also re- 
moves the husks from the ear. The corn harvester cuts 
the standing corn and ties the stalks, with the ears attach- 
ed, into bundles. 

Looking into the records, we find that the first patent is- 
sued on a corn harvester was to E. Quincy of Lacon, IIli- 
nois, on October 8, 1850, mearly 74 years ago. His claim 
was for a machine to strip the heads from wheat, Indian 
corn and other grains and seeds, and as harvesting pro- 
cesses go at the present time it would seem that he took 
in a lot of invention territory. 

The second patent was issued to William Watson of 
Chicago, Illinois, that same fall, on October 15, 1850, but 
his device is described as a corn harvester for Indian corn 
only. 

The first patent for a corn harvester with spiral or 
terete rollers was issued to Richardson, White and Weed of 
Grayville, Illinois, on June 14, 1859. The first patent issued 
on a corn harvester with cylinders provided with right and 
left-hand spiral flanges was to Hill and Harpham, Havana. 
Illinois, on October 29, 1867. Their invention contained 
the same principle on which snapping rolls are built at the 
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Unquestionably the corn 
picker-husker is the most 
important of the newer 
farm labor-saving machines. 
It has been a slow process 
getting farmers educated to 
it, but now it is rapidly com- 
ing into use. It is most suc- 
cessfully operated when 
hauled by a tractor, which 
furnishes the power for 
driving the machine through 
a power-take-off. A motor 
truck to receive the husked 
corn completes a modern 
all-mechanical-power outfit. 


present time; in other words, that idea is now about 57 
years old. 

The machines invented and patented up to that time 
were all described as corn harvesters and the patentees 
were all from Illinois, but on August 22, 1871, a patent 
was issued to Leonard Devore of Victor, Iowa, covering a 
corn harvester and husker. 

These patents I have specified are not the only ones is- 
sued during this time covering machines intended for 
harvesting corn, but were the first patents issued covering 
the several distinct types. 

A great many other patents were issued covering ma- 
chines for harvesting corn from the stalk in the field, but 
after 1871 for a number of years little if anything was 
done in the way of inventing or patenting corn harvesters 
or corn pickers, and it was not until J. A. Stone of Vail, 
Iowa, was granted a patent on a corn harvester on Sep- 
tember 4, 1888, that the developing of machines for corn 
picking and husking was revived. 

It was in the fall of 1888 that William Deering went to 
see Mr. Stone and his machine, and took both man and 
machine back with him to the Deering factory where Mr. 
Stone spent a great many years, in fact the remainder of 
his life. Practically his entire time was given to develop- 
ing and perfecting the present corn picker and husker, and 
he did not work alone on this machine but had the help of 
several other inventors and designers. Some of these, 
like Mr. Stone, have passed on, while others are still at 
work on the machine trying to see what more can be done 
to perfect it. 

To sum up, it is nearly 74 years ago since the first 
patent was issued for a corn picker and 35 years since we 
commenced developing the present machine. While we have 
had a commerical machine for a number of years, it was 
not until two or three years ago that we were able to con- 
vince any great number of farmers that the corn picker 
and husker was a profitable machine for them to own and 
was really just as essential as a grain binder or a mower. 
The amount of time and money it has taken to develop 
and get the farmer to accept the corn picker and husker is 
incredible; the introduction of the grain reaper to general 
use was hard and slow enough, but the history of corn 
picker distribution has been worse. 


(Continued on page 202.) 
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Agricultural Engineering from the Farm 


Equipment Manufacturer’s Viewpoint ° 


By H. J. Hirschheimer 


President, National Association of Farm Equipment Manufacturers 


HE manufacture of farm equipment is really a branch 
of Agriculture; one in which every farmer is vitally 
interested. There is a splendid opportunity for clos- 

er contact between the agricultural engineers and the farm 
equipment manufacturers. We have handed each other 
verbal bouquets in contact meetings, but there has been no 
real constructive cooperation until the past year or two. 
I refer to the disk harrow and left-hand plow investiga- 
tions conducted by your society, and the most recent move 
—the formation of the joint committee on cooperative re- 
lations. 

Research was an unknown word back in the early years 
of the farm equipment industry. New tools were develop- 
ed over the hammer and anvil, not over the drafting board. 
First the country blacksmith and then the small manufac- 
turer developed tools by the cut-and-try method. Tools 
were built for local conditions only. Many fundamental 
farm machinery ideas were originated by farmers who 
went to blacksmith shops and had these new ideas or im- 
provements hammered out. 

The expansion of the farm equipment industry into its 
present state came as a natural result of efforts to give 
better service to the farmer. Quantity production, far- 
reaching sales and distributing organizations, experimental 
farms, and schools of instruction are evidence of this. 

It is possible that the lack of closer contact between edu- 
cational institutions and the industry has been due in a 
measure to the basic education of the manufacturer. He 
has been brought up to work out his own problems within 
his own organization, and it probably seldom occurs to 
him that there is a capable agency for research, experimen- 
tation and testing in every state, ready and willing to 
serve. 

Prof. M. L. Nichol’s article on agricultural engineering 
research in the February, 1924, number of AGRICULTURAL 
ENGINEERING impressed me with how little I knew about 
real research work. I have spent thirty-three years in 
the manufacture of tillage implements, plows particularly, 
and I can confess I know absolutely nothing about soils 
and soil action from a technical standpoint. We can build 
a plow to meet certain conditions, yet we have not the least 
idea why it works one place and fails in another, except 
as a matter of shape. This statement is a personal one 
covering our own experience, yet I believe it will apply to 
many producers. 

Due to the handicaps under which agriculture has been 
laboring the past few years, the farm equipment industry 
has been going through a period of depression fully as 
severe as that of agriculture. It seems to us that a great 
deal of this is due to a mistaken idea of use of implements. 
There is a sharp dividing line between patching up old 
and discarded tools and the use of new labor-saving equip- 
ment. There has been a lot of propaganda covering and 
recommending to the farmer that he make use of his old 
or discarded equipment. 

Where would manufacturers be in this country if we 
followed this mistaken idea of economy? No progressive 
manufacturer hesitates to discard a machine if it can be 
replaced with a more efficient machine, one that will pro- 
duce more units per day, or one that will reduce the cost 
of manufacture. 

The purchases of farm equipment are about fifty per 


*Address before the eighteenth annual meeting of the Society, 
Lincoln, Nebraska, June, 1924. 


cent of normal the past few years. Prof. C. O. Reed, of 
the University of Ohio, has computed the deficit in pur- 
chases of farm equipment, 1919-1923, as nearly six mil- 
lion machines. We averaged $43.00 spent per farm last 
year for purchase of new machinery. This is less than the 
average automobile tire bill per farm . 

I want to call your attention to one very significant fact. 
While out domestic sales have shrunk to fifty per cent of 
normal, our export trade has nearly doubled. Fifty mil- 
lion dollars worth of farm equipment was exported in 
1923. Probably you have seen the figures without realiz- 
ing what it really means to the American farmer. This is 
what it means: While the American farmer is operating 
with old and partly obsolete equipment, under false econ- 
omy, his principal competitors in the markets of the world 
have greatly increased their purchases of new machinery. 
Let me illustrate. In 1923 we exported 20,154 tractors— 
5867 went to Canada, 2100 to Argentine, 2841 to Australia, 
1200 to Denmark, 1200 to France, 843 to Bulgaria. If we 
eliminate France, it leaves nearly 13,000 tractors purchas- 
ed by these leading competitors of the United States, who 
produce wheat at prices which are below the cost of pro- 
duction in the United States. Isn’t this significant—the 
American farmer cutting his purchases in two and the 
foreign buyer doubling his purchases of labor-saving 
equipment? 

I use tractors merely as an illustration; the same thing 
will apply in like measure to plows, grain drills, etc. It 
seems to me that these facts must impress on you the fact 
that the man who is buying farm equipment is the one 
who is going to dower his cost of production and hold the 
market for himself. 

One more illustration: While average purchases of new 
farm equipment in the domestic market are about fifty 
per cent of normal, the purchase of new grain drills is 
much less than this average. How much is the yield per 
acre affected by the use of old drills or by the use of 
broadcasting devices instead of drills? Here is a direct 
illustration of increased cost of production due to use of 
inefficient tools. 

There is an opportunity for real service to the farmer 
through cooperation between the colleges and the industry, 
in encouraging the use of both labor-saving and increased- 
crop-making tools. 

The National Association of Farm Equipment Manufac- 
turers offers a point of contact for giving greater public- 
ity to standard farm practices that are being developed 
by farmers in conjunction with the efforts of various col- 
leges. On the college side there is a real opportunity to 
bring to the attention of the farmer, through the students, 
the kind of equipment used by the best farmers. 

As an illustration, a new bulletin of the N. A. F. E. M. 
research department is just off the press. It covers corn 
growing practices in Illinois, Ohio, and Indiana. The re- 
sults of the 100-bushel corn clubs show that tractors and 
deep plowing figure prominently as contributing to the suc- 
cessful results and that the land roller is a standard piece 
of equipment with all club members. 

Don’t misunderstand this as propaganda, any more than 
you would Prof. G. W. McCuen’s study on motorizing the 
corn crop published in farm equipment trade papers in 
June. This shows a saving of 62.7 per cent in all opera- 
tions up to and through cultivating, by use of motors. 
These are facts that should be in the hands of every farm- 


ees 


/ 7 i 
* : P 3 
. ‘ . 
bh z 
a F 
: A 200 ee FS Ss 
chor wae 
Bae, cons . 
- By ce 
; Fi Wet 
é carte 3 
aS ae 
a eee a 
ee 
t 
as ee 
see ei 1 
i pea : 
ae 
2 i 
ee i 
Wake ee. 1 
ee, aie y 
ss a 
18 : 
; 
eer 
a 
6 
th . 
"iy 
7 he 
ae, Ss 4 
Pag 
KOR 
Khas 
fi fie 
che 
eae 8 
> 
J 
A 
Muh : 
ce 
a 
+ e 
meh. 
45, 
a 
un 
1 
aye & : 
|. Ue 4 
eRe : 
eS > 
se 
sc 
ape 
Sa nes 
ae a ' 
peste at. 
‘ 3 les 
A205 Gia 
iz ee 
Bi ty. 
a 
He - 
Py ; 
g 
yi > ra 
‘ titan 
i , : 
; 
j 
— , 
- 
e 


sone 


September, 1924 


er who wants to reduce his operating costs and increase his 
crop yield. 

When farmers are as careful in the selection of seed 
and the planting of small grains as they are with corn, 
they will be able to get better yields and overcome the 
declining yield per acre. Increased efficiency, greater out- 
put per man through the use of modern labor-saving equip- 
ment, is the solution of the present difficulty. 

By fewer people producing crops and greater numbers be- 
ing available for industry, the distorted balance between 
farm prices and earnings and industrial wages and earn- 
ings can be restored. The demand for foodstuffs is not 


Power Required to 
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cumulative. The demand for textiles is. The country 
may curtail its purchases of cloth, but eventually it comes 
back into the market to replenish its stock. There is 
little variation in per capita demand for food from month 
to month. There is no carrying over the nation’s appetite 
from one year to another. 

The American Society of Agricultural Engineers can 
help both the farmer and the farm equipment manufactur- 
er. But chiefly through the education of the farmer to 
increased efficiency, better yields, and lower cost of pro- 
duction is the manufacturer going to be placed in the posi- 
tion of greatest service to agriculture. 


Drive Farm Pumps 


By J. S. Baker 


President, Baker Manufacturing Company 


ESTS made recently on the power required to drive 

pumps may be of interest to agricultural engineers. 

We experimented with a three-way underground 

force pump with a 1%-inch opening and a 3-inch brass- 

lined cylinder. The water was pumped through about 30 

feet of 114-inch pipe, one right turn; 30 feet of 1%-inch 

pipe, three right turns; and 120 feet of 2%-inch pipe, to 
an elevated tank. 

When the pump was at rest, the difference between the 
top of the water in the well and the tank was 75 feet. 
With the pump making thirty-seven 71%4-inch strokes per 
minute, it is probable that the water-was elevated 77 
feet. With fifty-four 10-inch strokes, it may have been 
83 feet. In all the calculations, it was assumed that the 
water was raised 77 feet. 

The pump was driven by a double-back, spur-geared 
pump jack, and the jack was driven by a % horsepower 
repulsion electric motor. Two different motors, designated 
“A” and ‘‘B’’, were tested. 

The motor was enclosed in a metal weather-proof ven- 
tilated house, the motor pulley being directly over the jack 
pulley. The motor was mounted near one edge of its 
base on a hinge, the axis of which was parallel to the 
motor shaft. The motor was pressed upwards by a spring 
under it, with sufficient force to overcome the motor’s 
weight and automatically tighten the belt. 

All the machinery, except the motors, was of our manu- 
facture. 

The power delivered to the motor was measured by a 
Westinghouse watt-hour meter. The power delivered to 
the belt was obtained by multiplying the power delivered 
to the motor by the efficiency of the motors at that par- 
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ticular load. The efficiency curve had previously been de- 
termined by other tests. 

The power delivered to the pump was obtained by a 
homemade apparatus, which makes a card similar to a 
steam engine indicator card, the height of the card repre- 
senting the length of the stroke and the width represent- 
ing the force applied to the pump piston at various points 
in the stroke. 

The pump jack crosshead was not connected directly 
to the pump piston, but indirectly through a heavy com- 
pression spring, which, when force was applied, would 
permit the crosshead to move up on the piston bar a little. 

On the piston bar was mounted a bell crank, in a verti- 
cal plane, with a 2-inch horizontal arm connected to the 
crosshead with a pitman; the lower end of the 12-inch 
vertical arm contained a horizontal pencil. A force applied 
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This picture shows the equipment used in making the tests 
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TABLE OF RESULTS OF TESTS ON PUMPS 
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Number of strokes per minute......... 
Horsepower delivered to motor 
Horsepower wasted in motor. 
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Horsepower wasted in jack... 
Horsepower delivered to pump ee 
Horsepower wasted in pump and water..... 
Horsepower to raise the water......... 
Efficiency of motor. 
Efficiency of jack..... 
Efficiency of pump. 
Efficiency of motor and jack.. 
Efficiency of jack and pump 
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to the piston bar through the spring would compress the 
spring and move the pencil horizuntally. It was found 
by experiment that 576 pounds, applied to the piston bar, 
moved the pencil 3 inches horizontally. The pencil would 
also move up and down with the pump piston. 

A paper was fastened to a small vertical board with a 
horizontal base, which rested on a horizontal table with a 
strip along one edge parallel to the axis of the bell crank. 
With this construction, the paper could be maintained in 
a vertical position parallel to the plane in which the point 
of the pencil moved, and se moved towards the pencil 
until the pencil would describe a card. From this card, 
the horsepower delivered to the pump piston bar could be 
computed. 

Three of these cards are shown in an accompanying cut. 
The only difference in the conditions under which they 
were made is the length of the stroke, and the slight vari- 
ation in strokes per minute. The vertical lines are 100 
pounds apart, and measure the force applied to the pump 
piston. The horizontal lines are one inch apart, and rep- 
resent the piston travel. The dotted lines show the shape 
of the cards with the waves smoothed out. They show 
nearly a constant force applied to the pump piston at the 
beginning and end of the strokes. This is what would be 
expected, because the acceleration at the beginning and end 
of the stroke is nearly uniform. 

Through the middle of the strokes, when the plunger 
speed is practically constant, the force drops rapidly. At 
the middle it is practically the force exerted on the pump 
piston without inertia effects. At very low speeds the 
cards are rectangular, and at higher speeds the forces at 
the beginning of the stroke are larger and at the end of 
the stroke are smaller than in these cards. 

The accompanying table shows the results obtained with 
“A” and “B’’ motors on 5 and 7%%-inch strokes. ‘B”’ 
motor drove the pump 42 strokes per minute on the 5-inch 
stroke; otherwise both the motors pumped 37 strokes per 
minute. 

The cylinder used in making the tests in this case had 
a single leather plunger which had been thoruoghly 
worked in. 

We aiso made experiments to ascertain the effect of 
speed on the efficiency of the pump. In this case, the jack 
was not driven by an electric motor, but by a three-horse- 
power gasoline engine, and the speed changed by the use 
of different sized pulleys. A two-leather plunger was used 
in the well cylinder, and it was thoroughly worked in. 

The efficiency curve is very nearly a straight line. In 
the calculations, no correction was made for lowering the 
water in the well by fast pumping. Had this been taken 
into consideration, the efficiency curve would have been 
more nearly a straight line. 

Experiments to determine the coefficient of friction of 
wet leather on polished brass, and the dimensions of the 
cup leathers, would indicate that. a pump efficiency of 70 
per cent would be obtained at slow speeds with single- 
leather plungers. 

We did not actually make this slow speed experiment 
for single-leather plungers. 

Our experiments with single and double-leather plungers 
indicate that about 9 per cent more powor is consumed 
with the double-leather plunger than by the single leather 
—around 35 strokes per minute. 
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% horsepower ¥% horsepower 


ano 5 inches 7 inches 5 inches 7 inches 
39.00 39.00 42.00 39.00 
0.37 0.53 0.59 0.67 
0.16 0.18 0.35 0.31 
0.21 0.35 0.24 0.36 

0.015 0.025 0.015 0.025 

. 0.195 0.325 0.225 0.335 

0.075 0.14 0.095 0.155 
0.12 0.18 0.13 0.18 
(5) + (3) 57.00 65.00 41.00 54.00 
(7) + (5) 93.00 93.00 93.00 93.00 
(9) + (7) 61.50 56.50 58.00 54.00 
(7) + (3) é 61. 38.00 50.00 
9)+(5) ‘ 53.00 50.00 
9)=+(3 22.00 27.00 


Economics of the Corn Picker-Husker 
(Continued from page 199.) 

The present successful machine was in practically the 
same form in 1905 as now, yet in almost all that nineteen 
year period it has been sold only in very limited numbers, 
despite all the force and expense put behind the sales ef- 


forts. Now the tables have turned and the farmers—the 
ones who have had experience with the machine—are 
making much larger claims for it than the manufacturer or 
seller. 

It may be helpful if I present briefly some of the state- 
ments that have been made by users of the corn picker 
and husker and some of the experiences I have personally 
had with it in the field. 

The present machine picks and husks one row of corn at 
atime. It is arranged to be pulled by five horses or by a 
tractor, and when it is so desired and where the tractor is 
so constructed, the mechanism of the picker and husker can 
be driven by a power-take-off attachment from the tractor. 
The capacity of the machine in bushels per day depends 
chiefly on the yield per acre, the speed traveled, and the 
working hours. 

One very acceptable condition to the farmer is that up 
to a certain point the worse the weather the better the 
machine works. It works best early in the morning or 
late in the evening or during a heavy mist, so the farmer 
can put in long days and many of them. 


The machine will cover from 5 to 7 acres per day when 
pulled by horses and up to 10 or 12 acres per day when 
pulled by a tractor. In fact, I have been in a field and ob- 
served one of these pickers and huskers pulled by a tractor 
with a power-take-off running four miles per hour, cover- 
ing about 15 acres per day. 


But for comparisons let us consider averages and these 
clearly show that a corn picker and husker pays. The 
majority of the machines are pulled by horses, so we will 
first figure on the horse-drawn machine, traveling two 
miles or a little less per hour and ten hours per day. This 
would cover about seven and one-half acres per day. Let 
us cut that still further and figure six acres per day in 
corn running fifty bushels per acre or picking and husking 
300 bushels per day. In addition to the machine, this re- 
quires 7 horses, 2 wagons.and 2 men. 

Picking and husking corn by hand in the old-fashioned 
way is getting harder to do every year; this kind of work 
is about where binding grain by hand was forty years a7‘o 
and the price for husking is increasing each year. The 
price paid to hand huskers in the fall of 1923 in Iowa, 
southern Minnesota and South Dakota ran from 6 to 12 
cents per bushel, depending on the condition of the crop, 
the yield, the distance to unload and the facilities for un- 
loading. In addition to that the man gets his board and 
washing, but for comparison we will take the next lowest 
figure, 7 cents per bushel, and then we will estimate that 
a good man can pick and husk 1% acres per day of ten 
hours. Put an outfit of two of these good men and a team 
in the field, at this rate it will take the two men 33% days 
to husk the 100 acres. At 50 bushels per acre the field 
would yield 5,000 bushels and the cost would be as fol- 
lows: 


(Concluded on page 208.) 
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Research Methods in Agricultural Engineering 


Research activities in the agricultural-engineering field are presented under 


this heading by the Research Committee. 
manipulation of research methods and equipment are featured. 


Articles dealing purely with the 
Members 


are invited to discuss material presented and offer suggestions on timely topics 
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Some Research Features of the Application of Electricity to Agriculture* 


By R. W. Trullinger 


Mem. A. S. A. E. Specialist in Rural Engineering. Office of Experiment Stations, U. S. Department of Agriculture 


(Concluded from the August issue.) 


Other studies conducted in England (54) ** on the respir- 
ation of plants under various electrical conditions showed 
that an increased crop or earlier maturity may be the re- 
sult of electrical treatment. Direct currents of a density 
of from 10-° to 10-‘ amperes had no effect on the respira- 
tion of peas other than that due to accompanying changes 
of temperature. Overhead discharges producing a current 
of density less than 3 x 10-° amperes had no effect on res- 
piration. Electrification had no influence on respiration 
in the field either, so that any growth acceleration is due 
to stimulation of other plant functions than respiration. 
Further studies (55) in England on the distribution of ov- 
erhead wire network at a high potential is a variable quan- 
tity, depending upon the mobility of the carriers of elec- 
tricity and on the wind velocity. Measurements of potenti- 
al gradient and of current density agreed in showing that 
the effect of the discharge is not limited to the area under 
the wires. Further studies on this feature |56) showed 
that screens surrounding electrified areas must be higher, 
the carrying wires lower, and the plats more completely is- 
olated by screening and by location with reference to the 
prevailing winds. Separation of experimental from con- 
trol plats by a distance of at least 100 yards was indicated 
by other studies (57). 

German experiments (58) on the influence of high fre- 
quency currents on plants showed that large increases in 
growth and chlorophyll formation of several common vez- 
etables were due to the oscillating field of an alternating 
electric current of very high potential and rapidity of os- 
cillation and not to the heat generated by the current. 

Russian experiments (59) shower that while atmospher- 
ic electrical influence increased crops, especially when em- 
ployed during the hours of sunlight, its practical employ- 
ment was not warranted. 

Additional English experiments (60) showed that over- 
head electrification markedly increased crops such as oats, 
especially when the intensity of the discharge was increas- 
ed by lowering the wires, by reducing the distance between 
wires, and by reducing the thickness of the wires. 

Experiments in Scotland (61) on the overhead applica- 
tion of a high tension electrical discharge to oats, barley, 
hay, potatoes, turnips, and swedes grown in rotation dur- 
ing a period of five years failed to produce sufficient in- 
creases in yield to repay the cost of the treatment. 

Three years’ studies at the Missouri Botanical Gardens 
(62) on the overhead electrical stimulation of truck crops 
showed increased yields and earlier maturity but indicated 
that before any definite practical application can be made 
it will be necessary to establish (a) quantitative measure- 
ments of the electrical discharge, (b) the different stimu- 
lating actions on plants at different stages of life, (c) the 
effect of intensity of the stimulus and the time of applica- 


*EKighteenth annual meeting paper. 


**The figures in parenthesis indicate references that follow this 
paper. 
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tion, and (d) the length of time elapsing between the ap- 
Plication of the stimulus and the occurrence of the stimu- 
lating effect. 

Experiments in South Wales (63) demonstrated the ef- 
fectiveness of a network of No. 24 steel wire meshes 6 feet 
square and straight wires 9 feet apart suspended 5 feet 
above ground and through which was passed a current 
varying between 30,000 and 39,000 volts in increasing the 
potato crop on heavy loam soils. 

Experiments conducted at the Kentucky station (64) 
showed that in general smaller crop yields were obtained 
on electrified plats than on nonelectrified plats with the 
exception of potatoes. 

Pot experiments at the Rothamsted experimental station 
in England (65) showed that an overhead electrical dis- 
charge accelerated reproductive growth of barley apart 
from vegetable growth. Field experiments indicated that 
with overhead wires set a distance apart not much in ex- 
cess of their height fully half of the current supplied to 
the wires reached the crop. Further pot experiments at 
Rothamsted (66) indicated that alternating current is us- 
ually as effective or more so than direct current, and that 
upward current through the plant increases growth the 
same as downward current. 

This summary, while incomplete and indicative of con- 
tradictory findings, shows the numerous lines along which 
possibly profitable investigation may be undertaken on the 
overhead electrical stimulation of crops. While obviously 
the main object of most of this work has been to determine 
the nature of the influence of overhead stimulation on 
plant growth phenomena, it would seem that too little at- 
tention has yet been given to the actual requirements of 
optimum growth and yield and the corresponding amounts, 
rates, frequencies, manner of application, and other char- 
acteristics of overhead electrical stimulation which may 
promote such optimum growth conditions. 

Electrical stimulation of crops through the soil. The 
stimulation of crop growth and yield by means of electrical 
currents passed through the soil has not been investigated 
so extensively as has the atmospheric discharge method. 
Nevertheless, it apparently offers an opportunity for devel- 
opment into a possibly profitable process which may add 
considérably to the electrical load. It is of course merely 
another kind of electroculture, and its economic value is 
yet to be established: 

Early experiments at the Utah station (67) showed that 
electricity conveyed by a network of wires 10 inches deep 
in the soil apparently markedly increased the yield of sev- 
eral field crops, but reduced the yield of turnips. 

Experiments at the Massachusetts station (68) in which 
noninsulated copper wires connected with a dynamo were 
placed 2 inches below the surface of rich soils, showed a 
favorable influence of such electrical stimulation on the 
yield of parsnips, radishes, carrots, lettuce and turnips, 
while the yields of sweet German turnips and Egyptian 
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beets’ were decreased. The ripening of tomatoes was has- 


tened by such stimulation. 

Numerous experiments in Germany (69) on the influ- 
ence of electric currents on crops and soil organisms show- 
ed, on the other hand, that a constant current is injurious 
to both germination and development of plants. This in- 
fluence was most marked immediately between the elec- 
trodes, and tension, current strength, duration, soil con- 
ductivity, and general soil composition as well as electro- 
lysis seemed to be factors influencing the degree of injury. 
In this connection French experiments (70) showed that 
the influence of an electric current upon plants was quite 
different on soils of varying chernical composition. 


Experiments at the Massachusetts station (71) showed 
that apparently the effect of positive and negative stimu- 
lation of plants offers a mechanicz.1 explantion of the posi- 
tive and negative galvanotropism in roots. When plants 
were grown between positive and negative electrodes, each 
electrode exerted a characteristic influence on the root, and 
that surface of the root nearest the anode was affected ac- 
cording to the nature of the stimulus on that side. When 
weak currents were used the positive current gave the 
greatest stimulation to those cells on the anode side of 
the root and induced bending in the root toward the nega- 
tive pole. On the other hand, strong positive currents in- 
duced bending toward the anode, due to retardation or in- 
jury of the cells on the side of the root toward it. It ap- 
peared that increasing the electrical tension of the atmos- 
phere, either by the use of static charges or by the use of 
high tension wires, caused a greater degree of stimulation 
than passing the.current through the soil. Alternating 


currents had a greater stimulating effect than direct cur- 
rents. . 


Somewhat in contradiction to these results, western ex- 
periments (53) showed that a direct current passing 
through the soil containing the seeds or roots of plants 
caused a gain in root structure and the electrified plants 
after transplanting were more hardy and grew faster than 
the nonelectrified. Similar tests with alternating current 
gave positive results only under very low power values. 

The apparently contradictory nature of some of these 
results would seem to indicate the importance of learning 
more about the requirements of optimum plant growth ip 
different kinds of soil. Evidently soil composition has an 
important influence on the stimulation of crops by elec- 
tricity, and the nature of the current whether direct or 
alternating seems to merit consideration. 

Treatment of seed and seedlings by electricity. Work on 
the electrical treament of seeds has apparently been divid- 
ed into electrochemical treatment and attempts to effect 
direct stimulation by electrical currents. The former pro- 
cess consists essentially of passing a current of electricity 
through a solution of common salt or some other com- 
pound in which the seed is immersed. Experiments have 
been conducted on this process in Canada (72), in Eng- 
land at the Rothamsted experimental station (73), and at 
the Arlington experimental farm in the United States 
(74). 

‘Most of these experiments did not bear out the claim 
that such treatment increases the yields of such crops as 
wheat. The Arlington farm experiments especially show- 
ed no benefit or profit resulting from such treatment. In 
fact, the grain yields from treated seeds averaged 1.1 
bushels per acre less than those from untreated seed. The 
purpose in mentioning this process is merely to show its 
status as a rather unpromising possibility as a source of a 
profitable electrical load. 


The direct stimulation process, however, seems to offer 
a slightly more favorable prospect. British experiments 
(75), for example, showed that direct currents varying 
from 0.75 to 9 milliamperes produced a decreased respira- 
tion of germinating seed of from 20 to 30 per cent. Where 
the current was rapidly reversed the lower current pro- 
duced an increase in respiration, while the higher currents 
decreased it. The best results were obtained by connect- 
ing the positive pole of an electric machine with a plati- 
num loop just above the seeds, the latter being connected 
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with the earth and thus passing a discharge into the 
seeds. 

French experiments (76) indicate that a continued elec- 
tric current .is decidedly injurious to the germination of 
seed. 

These experiments as a whole, while not very promising, 
indicate the possibility of developing the use of alternating 
currents of low intensity for the stimulation of seed ger- 
mination. It would seem that more should be known re- 
garding the requirements of proper germination to be used 
as a basis for-such development. $ 

So far there seems to be more or less certainty that 
electricity has a favorable influence on the growth and 
yield of some crops under certain conditions. However 
the mode of action of such stimulation whether from il- 
lumination, atmospheric discharge, or soil treatment is yet 
obscure. Until that mode of action is made known for the 
proper crops under specific conditions the resulting elec- 
trical load can never be developed with any assurance that 
it will eventually be a profitable one. Everything indi- 
cates that individual investigations on the subject so far 
have been too cursory. It would seem that there should be 
a greater systematic variation of conditions and especially 
of the electrical conditions. 

Electricity in Animal Production 

While apparently very little investigational work has 
been undertaken on the use of electricity in the processes 
specifically related to livestock production, it would seem 
that this field is worthy of consideration at least as a poss- 
ible source of a profitable electrical load. 

The science of ventilation of animal shelters is rapidly 
developing and should eventually offer a field for the use 
of electricity in mechanical or forced ventilation where 
beef, pork, or dairy stock are handled on a large scale. 
The use of electricity for the artifical lighting of feed lots 
to increase the gains in meat stock has also been advanced 
as a possibility. Obviously more study by animal experts 
is necessary to determine more definitely what are the 
light requirements of animals corresponding to optimum 
feeding conditions. It would seem that this scheme offers 
its greatest possibilities in winter feeding. 

The preservation of succulent feeds and the curing or 
drying of such feeds as hay and grain by electricity sug- 
gests other possibly profitable uses of electricity in matters 
relating directly to animal production. More or less re- 
cent studies on the preservation of green feeds by electric- 
ity have been conducted by the California station (77). In 
this work, alfalfa and foxtail silage treated in three 30- 
inch tiles with a 220-volt alternating current of electricity 
for one and two months was in good condition upon open- 
ing except for a little decay at the top and around the walls 
of the tiles. Cattle ate the silage without waste. While 
this process is apparently so far not very satisfactory or 
profitable, the results obtained are obviously of such a 
nature as to warrant further study. Over one hundred 
instances of apparently successful electrical silage preser- 
vation are on record in Germany (39). This experience 
has shown that objectionable bacterial action is arrested 
by the electrical treatment, thus better preserving the fod- 
der. Each silo has a ground electrode fixed at the bottom 
and a live electrode is placed on top of the freshly cut 
green silage. From 24 to 48 hours of electrical treatment 
are required and each ton of fodder requires from 13 to 
20 kilowatt-hours of electricity. 

‘Hay curing by electricity has been successfully accom- 
plished in experiments conducted in Scotland (39) in lo- 
calities where the conditions for good hay curing are fre- 
quently if not almost constantly unfavorable. Stacked 
green grass was dried by air blown by an electrically driv- 
en fan. The rate of drying was inversely proportional to 
the amount of moisture suspended in the atmosphere, no 
drying taking place when the atmosphere was saturated. 
The curing process required about 30 hours during which 
60 per cent of the weight of the grass was evaporated. Hay 
cured in this manner had a better appearance and smell 
than naturally cured hay, and its nutritive value was 
greater. The profitableness of the process was apparently 
not established, but the results obviously warrant further 
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attempts to develop the process into a profitable one. It 
should be noted that the Alabama station has such work 
under consideraion. ; 

The use of electricity for the maintenance of proper 
temperatures of the drinking water for stock, especially in 
winter, seems also worthy of consideration. Of course 
the prevention of freezing would be a big factor, but it 
would seem that in the development of such a use a study 
should be made to determine the optimum ranges of 
drinking water temperatures for different farm animals. 
Automatic control of such temperatures by electricity 
would seem to be quite possible. 

Electricity in Dairying 

The processes involved in dairying which require heat 
and power would seem to offer an opportunity for the de- 
velopment of a quite sizeable addition to the rural electric- 
al load. While some experience has. demonstrated that 
electricity may be used in such processes, others have 
shown that the exact requirements of many of these pro- 
cesses are not quite well enough known to permit an en- 
tirely profitable use of electrical energy. German experi- 
ments (78) comparing steam and electrity in the work of 
an average small dairy indicated that electric power must 
cost as low as 2.5 cents per kilowatt-hour in order to give 
the economy of steam for both mechanical operations and 
milk and water heating. 

Experiments in New Zealand (79) on the use of elec- 
tricity in five typical milking plants showed that a 2-horse- 
power motor was sufficient in most cases for machine milk- 
ing on the prevailing average scale. Tests made in the 
United States (20) on an 8-machine milking equipment 
driven by a 3-horsepower motor showed that the power 
cost was about 2 mills per cow with electricity at 10 cents 
per kilowatt-hour. The average load on the motor was 
2.3 horsepower and the vacuum maintained by the pump 
was 15 inches. The New Zealand experiments noted above 
showed, on the other hand, that for average milking con- 
ditions a 3-horsepower motor was uneconomical. Subse- 
quent experiments showed that even a 1-horsepower motor 
would operate sufficient milking machines to deal with a 
herd of 100 cows. Since a large proportion of the herds 
range from 10 to 20 cows, a plant capable of milking two 
cows at.a time is all that is required. The final develop- 
ment in New Zealand is a compact type of machine capa- 
ble of fulfilling this service and driven by a motor of only 
0.25 horsepower. ‘This strikingly illustrates the import- 
ance of a better knowledge of economical power require- 
ments in such dairy work as machine milking. 

The results of an intensive study of the utilization of 
power and heat in German dairies (80) to compare the ef- 
ficiencies of steam power and central station energy show- 
ed that under the prevailing operating conditions of dairies 
central station energy was considerably more expensive 
than steam. Comparative trials of steam and electric 
motor power for performing the different operations in 
dairies in the Dahme district in Germany (81) showed 
that as a whole the electrical method was more expensive 
than the steam plant method, although the unit fuel re- 
quirement was less. It is thus evident that much is yet to 
be learned regarding the use of electricity in the heat and 
power operations in dairying in order to make such use 
generally profitable. 

The flexibility and susceptibility of electrical energy to 
precise and accurate control would seem to make it a quite 
desirable form of energy for use in dairying operations 
such as milk sterilization and pasteurization. British ex- 
periments (82) showed for example that bacteria in milk 
were stimulated by the passage of low electrical currents, 
and where static electricity was used their growth was fav- 
ored to a considerable extent by a positive charge. On 
the other hand, where heavy charges were used the num- 
Experiments 
conducted at the University of Liverpool (83) showed that 
by the use of a specially constructed electrical apparatus 
milk could be sterilized without detriment to its nutritive 
value and tubercle bacilli could be destroyed. Experi- 
ments in New South Wales (84) showed that satisfactory 
results were attained in the sterilization of milk by short 
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exposure to a high tension electrical current. The milk 
was not unduly heated, no coagulation occurred, and it 
was possible to sterilize a continuous stream. There was 
a complete destruction of all colon and allied bacilli and 
an enormous reduction in bacteria of all kinds. The 
milk was unaltered in composition and the enzyms were 
not destroyed. English experiments (85) on the effects of 
a rapidly alternating current at high potential in milk ster- 
ilization showed that disease-producing and milk-souring 
bacteria were practically destroyed in the raw product. 
Further experiments at the University of Liverpool (86) 
demonstrated that electricity can be successfully applied 
as a sterilizing agent to milk, with special reference to 
Bacillus coli and its allies and tubercle bacilli. Similar 
results were abtained in experiments by the British Board 
of Agriculture (87). Other experiments (88) demonstrat- 
ed the effectiveness of alternating current, especially in 
this process. It thus seems evident that if economy as 
well as effectiveness can be incorporated in such uses of 
electricity in dairying practices, a profitable addition can 
be made to the total rural electrical load. However, ev- 
erything indicates that more should be known as to the ex- 
act result it is desired to accomplish in processes for the 
sterilization of milk. Preliminary investigations at the 
Atebama station were recently narrowed down to an effort 
to determine just how far such treatment should be carried 
as a basis for the development of economical electrical 
methods for its accomplishment. This would seem to indi- 
cate the necessity for more study on the part of dairy 
specialists, so that more exact requirements for milk treat- 
ment can be advanced for the engineers to meet. 

Electricity in Poultry Husbandry and Egg Production 

The use of electricity in poultry husbandry and egg piv- 
duction apparently offers another opportunity for increas- 
ing the electrical load. ‘Several of the state experiment 
stations and foreign agricultural institutions have demon 
strated the beneficial influence of maintaining proper tem- 
peratures in poultry houses, especially in winter, with ref- 
erence to the comfort, health, and productiveness of the 
poultry. As far as the optimum range of such tempera- 
tures has been determined for specific conditions, it is evi- 
dent that in some climates artificial heat will be required 
during parts of the year. The susceptibility of electricity 
to. precise control would seem to recommend its use for 
this purpose if the exact requirements can be established 
and the electrical heating can be made automatic. Ob- 
viously, however, the facts governing the use of electricity 
in a profitable manner must be established before the pro- 
cess can be adopted. 

A certain limited amount of experience has also indicat- 
ed the possibility of using electricity as a stimulus to the 
growth and development of poultry. In experiments con- 
ducted in England (89), for example, a chicken house con- 
sisting of 6 flats, each large enough to accommodate 75 
chickens, was electrified by a large helix of heavily insu- 
lated wire wound around it in turns about 6 inches apart. 
It was found that when the current was applied for 10 min- 
utes every hour during the day there was a mortality of 
only 1.5 per cent among the chickens and that they were 
ready for market in 5 weeks instead of three months. In 
another instance the increase in weight of chickens in the 
electrified house was about 35 per cent. In still another 
test electrified chickens were given only two-thirds of the 
food given to nonelectrified chickens, and after one month 
the weight per bird was the same. 

Experiments in the United States (90) showed that high 
frequency currents apparently stimulated the blood circula- 
tion of poultry by lowering the viscosity of the blood. It 
was not established whether prolonged electric action in- 
creases growth up to maturity or whether its whole effect 
is to cause the maximum size to be reached sooner. The 
possibilities of this process: are thus plainly evident, al- 
though obviously much must yet be learned regarding the 
nature of the stimulation as a basis for determining the re- 
quirements of optimum growth and the best methods of 
promoting the corresponding conditions by electrical stim- 
ulation. 
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especially in the winter months, seems also to be a quite 
promising process which will involve the profitable use of 
electricity. Experiments at the Kentucky station (91) 
showed a marked increase in egg production during the 
winter months for both hens and pullets under electric 
light, although the annual production from hens not under 
light was slightly greater than from those under light. 
Similar results were obtained at the Ontario Agricultural 
College (92) and at the North Carolina (93, 94), Montana 
(95), and New Jersey (96) agricultural. experiment sta- 
tions. Experiments at the New Mexico station (97) show- 
ed that artificial lighting caused a smaller egg production 
during the winter, although the lighted hens reached the 
highest point of production and laid more eggs when eggs 
were scarce. Experiments at the Michigan station (98) 
indicated that certain unsatisfactory results may follow 
too much artificial lighting. Experiments at the California 
station (99) showed that birds in pens electrically lighted 
both before sunrise and after sunset each day went 
through a heavy molt in the spring. Those illuminated 
only at the end of the day molted lightly, while those ex- 
posed in the morning hours only did not molt at all. 
Further experiments at the California station (100) indi- 
cated that the main cause of increased egg production from 
the use of artificial light in the winter seemed to be the 
resulting longer time during which the birds were able to 
eat and exercise. Artificial lighting was found to be in- 
advisable for breeders. It is thus evident that while there 
is considerable disagreement as to proper practice, the re- 
sults as a whole indicate that artifical illumination results 
in greater egg production when eggs are scarce and ex- 
pensive, but does not necessarily increase the total annual 
egg production. In fact, there is some evidence that the 
total production is frequently decreased. However, the 
difference in the price of eggs when they are scarce and 
when they are plentiful indicates that the process may be 
made quite profitable. Apparently, however, there is a 
problem involved which will require the determination of 
the best kind, periods, and intensity of illumination for dif- 
ferent breeds of chickens under different specific condi- 
tions. 

A final use of electricity in poultry husbandry which 
seems worthy of development is for heating brooders and 
incubators. Experiments at the California station (101), 
in which a comparison was made of brooders heated by 
electricity, coal oil, coal, aud gas heated hot water showed 
that the electrically heated brooder was the most econom- 
ical in labor and fuel consumption when filled to a reason- 
able capacity. It is worthy of note, in this connection, 
that the Alabama station has undertaken a study of the 
electrical control of the fundamental factors entering into 
the incubation of hens’ eggs. The preliminary analysis has 
indicated that the variable factors of incubation, the effects 
of which on the embryo should be studied and- controlled 
between certain optimum points, are temperature, humid- 
ity, air flow, carbon dioxid, and other air gases, length of 
cooling periods, and time of turning. 

Electricity in Orchard Practices ; 

The greatest use of electricity in orchard practices will 
probably occur in those operations requiring power such 
as spraying, cultivation, etc., which may be included under 
mechanical farm operations requiring power. Another use, 
the possibilities of which would seem to warrant specific 
development, is for orchard heating to prevent injury to 
fruits by late frosts. The importance of the development 
of practical and economical methods of orchard heating for 
this purpose needs no emphasis, and considerable work has 
been done along this line. Experiments conducted by the 
New Zealand Department of Agriculture (102) showed 
that the process of overhead electrification had a tendency 
to prevent frost injury in orchards. Experiments at the 
Utah station (103) on the relative merits of heat supplied 
by electric heaters and smudges for the prevention of frost 
injury in orchards showed that when electric heaters were 
distributed about in the open in the same manner as 
smudge pots are distributed in an orchard, 100 horsepower 
of electrical energy, when converted into heat in the open 
air, resulted in a temperature rise of 20° F. with an out- 
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side temperature of 70° F. Approximately 14 watts per 
square foot were required to obtain 1° F. rise in tempera- 
ture. The results of fifteen investigations at other sta- 
tions agreed in showing that with 100 heaters to an acre, 
the orchard will remain about 4° F. warmer than the sur- 
rounding unheated area. Winds of 10 miles per hour re- 
duced this to less than 1.5° F. On the assumption that 
the common smudge oils give out 18,800 B. t. u. per pound 
burned and that a gallon of this oil lasts 4 hours, it has 
been estimated that these smudge pots developed approxi- 
mately 6 watts per square foot in raising the temperature 
of the air in an orchard 1° F. 

The use of electricity for this purpose would naturally 
seem to be out of the question for small orchards. But in 
the large fruit-producing regions, it would seem that the 
development of such a use for electricity might be most 
profitable, especially when it is considered that the use us- 
ually meets a very pressing emergency which may mean 
success or failure of the crop for the year. 

The problems involved are numerous, and several of the 
experiment stations, including the California, New Mexico, 
and Alabama stations, are or have been interested in solv- 
ing them. It would seem that more study is needed to 
establish the ranges of minimum permissible temperatures 
for various fruits at different stages of early development 
in different localities to serve as a basis for the develop- 
ment of the most effective and economical means and ap- 
paratus for supplying the necessary amounts of heat by 
electricity. This will naturally involve a consideration oi 


such factors as wind velocity, topography, and climatic 
conditions. 


Combating Insect Pests and Hail by Electricity 


Entirely aside from the mechanical operation of spray- 
ing, there would seem to be a possibility for the utilization 
of electricity for combating insect, fungus, and bacterial 
enemies of plants. Relatively little of an experimental na- 
ture has been done on such processes and apparently very 
little is known. However, the U. S. Department of Agri- 
culture, Bureaus of Entomology and Public Roads cooper- 
ating, have apparently found a use for electricity in the 
dusting of cotton fields by airplane in the fight against the 
boll weevil. Apparently the use of the electricity is made 
in so charging the poisonous dust particles that they will 
be attracted by and held in place on the cotton. How 
great a use of electricity this process entails is not known. 
In fact, none of the exact details of the process are appar- 
ently as yet available. However, the fact that work is be- 
ing continued would indicate that the process offers quite 
considerable promise. 

As an example of the more direct utilization of electric- 
ity for the destruction of insect pests, it has been found by 
actual experience (104) that an alternating current of 
high voltage and low amperage can be passed through the 
bark of trees or through soil with the result that the in- 
sects or other harmful animal pests with which they are in- 
fested are destroyed. It has been found, however, that 
weak currents (82) may have a stimulating effect on some 
yeasts and bacteria in solution. 

Attention may also well be drawn at this point to the 
results of a French investigtaion (105) which showed that 
a hailstorm closely followed the course of a 45,000-volt, 8- 


phase transmission line for a distance of 8.7 miles. The 


observations indicated that the current had some effect in 
attracting and directing the storm. Further studies (106) 
indicated the possibility of using this means for protect- 
ing vineyards and crops from damage by hailstorms. While 
more recent studies have thrown some doubt on the value 
of this process, nevertheless there should be some consider- 
ation of its possibilities in the location of transmission 
lines with reference to growing crops. 


Drainage and Irrigation Pumping by Electricity 
There is a record of considerable experience in the use 
of electricity as power for pumping in drainage and irriga- 
tion practices. Naturally the greater part of the experi- 
mental work along this line has been done by the U. S. De- 
partment of Agriculture, Bureau of Public Roads, and by 
the U. S. Department of Interior, Bureau of Reclamation. 
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Exact data on such investigational work can best be ob- 
tained from those bureaus. In addition it is interesting to 
review data from actual large scale experience with this 
practice. For example, data (107) from 125 electrically 
driven irrigation pumping plants in the Pomona District 
in Southern California, operating on both deep-well and 
low-lift service, show that the cost varied from 2 to 3 cents 
per kilowatt-hour. Other experience (108) with electrical 
irrigation pumping on an area of 10,000 acres with 69 
motor-driven pumping plants owned by farmers showed 
that the cost of energy was less than 1 cent per kilowatt- 
hour as supplied by a central station. It is thus evident 
that pumping by electricity for irrigation purposes repre- 
sents a quite sizeable electrical load, which may be ob- 
tained at fairly low rates in some localities. It would 
seem that with this load as a nucleus, provided it is a prof- 
itable one, the opportunity for building up a profitable 
total electrical load on farms in certain of the irrigated 
sections is quite promising. 

Drainage in some of the larger districts of the wet and 
swampy sections requires considerable pumping. Data on 
first cost and operating expenses of steam and electrically 
driven pumping stations used for draining agricultual 
lands along the Illinois and Mississippi Rivers (109) show- 
ed that the cost of building a modern electrical pumping 
station varies from 50 to 60 per cent of building a steam- 
driven plant to do the same work. The total operating ex- 
pense for electrical pumping stations for drainage district 
service has been found to be from 10 to 35 per cent less 
than that of steam stations under the same conditions. Ev- 
erything indicates that the pumping load in drainage dis- 
tricts in large overflowed sections may be sufficient to justi- 
fy a large part of the expense of installing transmission 
lines which may also be used for purely farm service. The 
importance of solving the problems, if any, which are in- 
volved in the development of the practice of drainage 
pumping by electricity is thus plainly evident when consid- 
ered in the light of the requirements of general rural elec- 
trification. 

Electricity in Miscellaneous Rural Practices 

There are many other miscellaneous either farm or co- 
operative rural practices which might be so developed both 
scientifically and economically as to make the use of elec- 
tricity as the source of the required energy a profitable 
use. Many of these are direct-drive power uses while oth- 
ers require heat development. For instance, the rural co- 
operative laundry movement such as that developed in 
Wisconsin might be the source of a large and profitable 
enough rural electrical load as to go a long way in justify- 
ing the installation of a transmission line. Cooperative 
destructive distillation of wood and other wastes and re- 
fining of raw molasses such as is under consideration at 
the Alabama station might also accomplish the same re- 
sult. 

Wood seasoning offers an individual miscellaneous use 
of electricity which may justify consideration in some lo- 
calities. French experiments (110) have shown, for ex- 
ample, that the passage of an electrical current through a 
stack of green wood, placed in a large tank filled with a 
solution containing 10 per cent of borax, 5 per cent of 
resin, and a trace of sodium carbonate, drives the sap out 
of the timber and causes the deposition of borax and resin 
in its place, thus completely filling up all pores and inter- 
stices. Other experiments (111) showed that this process 
increased the resistance and strength of the wood and de- 
creased its liability to decay. It thus seems possible that 
this process might be developed into a profitable use of 
electricity in some localities. 

Undoubtedly other possibly profitable uses of electricity 
in miscellaneous farm practices might be brought to light 
by a careful study and analysis of the requirements and 
processes required in the detailed operations of different 
types of farming. The above few have been mentioned to 
illustrate the possibilities involved in such a development. 

Conclusion 

A consideration of the results of this study seems to in- 
dicate that not enough of a fundamental nature is yet 
known regarding the exact requirements of the more im- 
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portant processes of specific types of farming with refer- 
ence to the use of electricity as the required energy, to 
justify the immediate and arbitrary electrification of large 
rural areas without a previous and very definite knowledge 
as to how the electricity may be used profitably as a rather 
sizeable and more or less constant load. 

While a great amount of both fundamental research and 
investigation has been undertaken by different agencies, 
much disagreement on important specific points is evident. 
In other cases the work has never advanced much beyond 
the suggestive stage, although the progress findings have 
been quite promising. In still other instances such as 
tillage the fundamental principles of the practice itself 
never have been established, thus indicating the necessity 
first for fundamental research on the process and then for 
development research on the machinery required to per- 
form the process before electricity can be applied effectively 
and economically as the source of required power. 

In a very few cases the agricultural facts are apparently 
pretty well established and the remaining work amounts 
merely to the determination of the requirements for elec- 
trical energy and an exercise of applied agricultural engi- 
neering. These cases seem to be very much in the minor- 
ity, however. 

It thus seems evident that the rational application of 
electricity to agriculture will require, first, a large amount 
of fundamental agricultural and engineering research to 
provide the backbone of the movement, and, second, a cer- 
tain but gradually increasing amount of investigational 
work to determine power requirements and exact electrical 
applications. Both are important, but the first provides the 
logical basis for the second. 

Regardless of the lack of fundamental knowledge of the 
subject, this study indicates that the opportunities offered 
by electricity for the scientific and economic development of 
agriculture are so great as virtually to demand serious and 
intelligent consideration of general rural electrification. 
The humanitarian side of the question alone is so weighty 
as to forcibly demand consideration. The convenience, 
safety, ease of control, and general flexibility of electrical 
power are such great arguments in its favor as to justify 
the most extreme efforts to extend its use generally to 
agriculture. To do this profitably it must be done intelli- 
gently. To do it intelligently all the facts regarding the 
exact requirements of agricultural processes and practices 
must be known not only to best use the electricity but 
properly to time the operations to provide a constant as 
well as a large electrical load. Since it is obvious that 
these facts are not very generally known with reference 
to the use of electricity as the source of energy, the only 
solution is to resort to systematic research and investiga- 
tion following a rational and intelligently prepared pro- 
gram with a view to effecting a gradual and substantial 
development of processes and practices such that electrcity 
may be profitably and permanently employed in their op- 
eration. 
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AGRICULTURAL ENGINEERING 


Electroculture experiments by the South Wales Power Co. 
Cc. T. Allan. Electrician [London], 82 (1919), No. 3, pp. 
98, 99. 


Effect of electricity on plant growth. Kentucky Sta. Rpt. 
1920, pt. 1, pp. 29, 30. 


Electroculture work in 1922 and 1923. Jour. Min. Agr. 
[Gr. Brit.], 30 (1923), No. 4, pp. 321-326. 


Electroculture. Jour. Min. Agr. [Gt. Brit.], 29, (1922), No. 
9, pp. 792-796. 


The action of atmospheric electricity on the growth of crops. 
J. W. Sanborn. Utah Sta. Rpt, 1893; pp. 71-74. ; 


Electroculture. C. D. Warner. Massachusetts Hatch Sta. 
Bul. 23 (1893). 


Are constant currents of electricity in soil injurious to 
plants, and why? E. Schneckenberg. Elektrochem. 
Ztschr., 19 (1912), No. 6, pp. 151-154. 


The effect of electricity on plants grown in soil differing 
in composition. A. Pfeiffer. Rev. Agron., 1893, No. 3, 
pp. 135-142. 


The effects of positive and negative electrical charges on 
seeds and seedlings. G. E. Stone. Massachusetts Sta. 
Rpt. 1911, pt. 1, pp. 135-143. 

Electrolytic treatment of seed grain. F. T. Shutt. Agr. 
Gaz. Canada, 7 (1920), pp. 310-311. 


Report of the proposed electrolytic treatment of seeds 
(Wolfryn process) before sowing. E. J. Russell. Jour. 
Min. Agr. [Gt. Brit.], 26 (1920), No. 10, pp. 971-981. 


Electrochemical treatment of seed wheat. C. E. Leighty 
and J. W. Taylor. U. S. Dept. Agr. Cire. 305 (1924). 


The influence of electricity on the respiration of germinating 
seeds. J. H. Priestley and R. C. Knight. Abs. in Rpt. 
Brit. Assoc. Adv. Sci., 1911, pp. 604, 605. 


Influence of continued electric currents on the growth of 
plants. F. Kovessi. Compt. Rend. Acad. Sci. [Paris], 
154 (1912), No. 5, pp. 289-291. 

An electrical method of green forage preservation. Cali- 
fornia Sta. Rpt. 1922, p. 59. 

Steam or electricity in dairy work. Molk. Ztg. [Hilde- 
sheim], 26 (1912), No. 58, p, 1087. 

Electric power for milking plants. L. Birks. New Zeal. 
Jour. Agr., 23 (1921), No. 2, pp. 99-103. 

Power and heat in the dairy industry. I. Charbonnier. 
Tech. Landw., 3 (1922), pp. 208-212. 

Heat study in a dairy in the Dahme district [Germany]. 
> — and R. Gerdes. Tech. Landw. 3 (1922), pp. 
125-129. 

Influence of electricity on microorganisms. G. E. Stone. 
Bot. Gaz., 48 (1909), No. 5, pp. 359-379. 

—- milk by electricity. Dairy, 25 (1913), No. 295, 
p. 124. 

The use of electricity in the continuous sterilization of milk. 
Agr. Gaz. N. S. Wales, 24 (1913), No. 12, pp. 1079, 1080. 

Milk sterilization by electricity. J. B. C. Kershaw. Engin. 
Mag., 47 (1914), No. 6, pp. 916-919. 

The devitalization of tubercle bacilli in milk by means of 
electricity. F. C. Lewis. Tuberculosis Yearbook. 1915. 

A new method for the destruction of bacteria in large vol- 
umes of milk by means of electricity. F. C. Lewis. Jour. 
Bd. Agr. [London], 22 (1916), No. 12, pp. 1229-1238. 

The electrical treatment of milk for infant feeding. J. M. 
Beattie. Jour. State Med., 24 (1916), No. 4, pp. 70-78. 

[Application of an electric stimulus to animal life]. T. T. 
Baker. Jour. Roy. Soc. Arts, 62 (1913), No. 3186, pp. 
70-78. 

Electrified chickens,—Electricity as a growth stimulator. 
Sci. Amer. Sup. 77 (1914), No. 1986, p. 63. 

Experimental work with poultry. Kentucky Sta. Rpt. 1920, 
pt. 1, pp. 35-37. 

Extra lights in laying pens. Ontario Agr. Col. and Expt. 

Farm Ann. Rpt. 45 (1919), pp, 29, 30. 

Effect of lights on common flock. B. F. Kaupp. Poultry 
Item, 23 (1921), No. 3, pp. 7-9. 

Experiments with poultry. B. F. Kaupp et al. North 
Carolina Sta. Bul, Rpt. 1921, pp. 43, 44. 

Artificial light and egg production. W. F. Schoppe. Mon- 
tana Sta. Rpt. 1919, pp. 32, 33. 

{Poultry work at the New Jersey State Station]. H. R. 
Lewis. New Jersey Stas. Rpt. 1921, pp. 121-123, 126- 
128, 144-148. d 

[Report on poultry work at the New Mexico Station] New 
New Mexico Sta. Rpt. 1921, pp. 34-40. 

Winter egg production. E. C. Foreman. Michigan Sita. 
Quart. Bul., 5 (1922), No. 2, pp. 55-59. 

Poultry [experiments at the California Station]. California 
Sta. Rpt. 1919, pp. 80-32. 

The use of artificial light to increase winter egg production. 
J. E. Dougherty. California Sta. Cire. 254. 1922. 

[Experiments with poultry at the California Station]. Cal- 
ifornia Sta. Rpt. 1922, pp. 140-145, 

Electrical stimulation of crops. L. Birks and O. Davis. 
Jour. Agr. [New Zeal.,] 15 (1917), No. 4, pp. 185-190. 
Orchard heating. F. L. West and N. E. Edlefsen. Utah 

Sta. Bul. 161 (1917). 

Electrical destruction of animal life. West. Electrician, 
36 (1905), No. 5, pp. 8%, 89. 

A hailstorm following the course of an electrical trans- 


mission line. J Violle. Comp. Rend. Acad. Sci. [Paris], 
147 (1908), No. 7, pp. 375-377. 
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(106) ‘The action of electric power lines on hailstorms. J. Violle. 
Compt. Rend. Acad. Sci: [Paris], 147 (1908), No. 25, pp. 
1371, 1372. 

(107) Electric irrigation pumping in southern California, Elect. 
World, 59 (1912), No. 23, pp. 1255-1259. 

(108) Irrigation pumping with electrical energy. Elect. World, 
59 (1912), No. 15, p. 804. 

(109) Electricity versus steam in drainage pumping. Elect World, 
64 (1914), No. 6, pp. 275-277. 

(110) Seasoning wood by electricity. A. Halstead. Daily Cons. 
and Trade Rpts. [U. S.], 14 (1911), No. 149, p. 1373. 

(111) Wood seasoning by electricity. E. T. Liefeld. U. S. Con- 
sular Rpts. 1899, No. 226, pp. 499, 500. 


Economics of the Corn Picker-Husker 
(Concluded from page 202.) 


5000 bushels at 7 cents...............00. cccseceees 300.00 
Team Ot $4.00 HOF GOV. .ncccccrcccecccecccscccesccosse LBS.84 


Wagon at 50 cents per day.............scccceceee . Be66 

Board, etc., for two men at 
$1.00 per day each............ accabbinseshuass: Saree 
Total. ....<.« sshd nstnbabadueassuathasandbuabcedsaacen eee 


Now, then, picking and husking this same kind of 2 
field with a horse-drawn machine at the rate of 6 acres 


per day would take 16% days, and the cost would be as 
follows: 


7 horses at $2.00 per day each ........ scoccses BO0004 
2 wagons at 50 cents per day each............ 16.66 
2 men at $5.00 per day each.......... siceseenesas: eee 

MR cicsistansaenisaccicaoes seaskupsinkedanddedassnee eae 


This latter total subtracted from the $566.66 leaves 
$233.33 to apply on the purchase of the corn picker. 
which is considerably more than half the price of the 
machine. 


So figuring in every way in favor of hand husking, it is 


an easy matter to pay for a corn picker and husker in two 


years with a 100-acre field. I know of a number of farm- 
ers who say the picker and husker paid for itself the first 
year. 

Then do not overlook the fact that in getting the corn 
harvest out of the way in 1634 days instead of 33% days, 
you have 16% days left for other work. When the picker 
and wagon are pulled by a tractor it takes only one team 
and two men or a man and a boy, and with the increased 
speed of the tractor over horses 100 acres can be harvested 
in about ten days. 

As to the quality of the work under the two methods, 
hand and machine, the users of the machines do not hesi- 
tate to say that there is little difference. They say that 
the machine picks up down ears which the hand-husker 
would not always stoop down for. While there is always 
a certain percentage of corn left in the field, no matter 
in what way it is harvested, it is the testimony of those 
who have had experience in harvesting both ways that the 


better work and the cleaner harvesting is done by the corn 
picker and husker. 


How Standardization Saves Money 


NGINEERS who have been conducting investigations 
into simplified manufacturing practice say that in cer- 
tain other groups of American industries it is probable 

that simplification and standardization will result in a sav- 
ing of 25 percent. If this ratio holds good of the lumber 
making and wood-using industries group, the annual value 
of whose production is nearly $4,000,000,000, the theoreti- 
cal total saving is in the neighborhood of $1,000,000,000. 
As the lumber industry becomes more stable and as 
more efficient methods of distribution and better adjust- 
ments of lumber manufacture and lumber grading to meet 
the requirements of consumers are attained, it is probable 
that the ultimate saving in lumber manufacture may 
amount to $300,000,000 to $400,000,000 a year. 
Secretary of Commerce Hoover estimates that the plan 
recently adopted by the lumber industry for standardizing 
lumber sizes alone will net the American lumber consumers 
and the lumber trade a saving of $250,000,000 a year. 
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Survey of Agricultural Engineering Progress 


A review of current literature on engineering as applied to agriculture pre- 
pared monthly by Robert W. Trutlinger, Mem. A. S. A. E., specialist in rural 
engineering, Office of Experiment Stations, U.S. Department of Agriculture 


MLL MC MLM LL MUM MINUMTTMMUMMTUMTTTUMMMMN T a] 


Performance of a Warm Air Furnace with Anthracite and Bi- 
tuminous Coal, A. P. Kratz. (Jour. Amer. Soc. Heating and Ven- 
tilating Engin., Easton, Pa., 30 (1924), No. 5, pp. 383-389, figs. 5.) 
Studies conducted at the University of Illinois to compare the 
performances of a cast-iron circular radiator type of warm-air 
furnace operating with anthracite and bituminous coal and to de- 
termine the effect of the use of a slotted fire pot on the operation 
with bituminous coal are reported. 

Within practical combustion rates the anthracite coal gave 
higher efficiency and capacity, as indicated by the rise in the temp- 
erature of the air from inlet to bonnet, than the bituminous coal 
for the same combustion rate. However, the reverse was true at 
combustion rates that were excessive for warm-air furnace prac- 
tice. The efficiency of bituminous coal was more nearly constant 
over the whole range of combustion rates than was that of the 
anthracite coal. More draft was required between the ash pit 
and smoke outlet to operate the furnace on anthracite coal than 
on bituminous coal at a given combustion rate. The slotted fire 
pot gave about 9 per cent greater efficiency and capacity with 
bituminous coal than the fire pot with slots sealed. 

The fire pot temperatures increased with an increase in com- 
bustion rate for the anthracite coal, while the reverse was true 
for the bituminous coal. This is taken to indicate that the higher 
drafts required to produce the higher combustion rates cause an 
increase in the amount of air drawn through the slots and result 
in cooling the fire pot. The temperature of the fire pot was uni- 
formly lower for the bituminous coal than for the anthracite coal. 
The fire pot temperature was also materially lower for the slotted 
fire pot than for the one with the slots sealed. More combustion 
took place above the bituminous coal fuel bed than above the an- 
thracite bed. On the other hand the radiator temperatures seemed 
to indicate that the combustion in the case of the bituminous coal 
was more retarded in the radiator, and that probably the loss due 
to the combustible in the flue gas was greater than it was for an- 
thracite coal. 

In the bituminous coal tests the soot collected on the inner 
surface of the radiator to a depth of about % inch at low rates, 
while at high rates the surface remained practically free from soot. 


Curing Conditions of Concrete Drain Tile, D. G. Miller. (Con- 
crete [Detroit], 24, (1924), No. 6, pp. 235-238, figs 11.) Experi- 
ments conducted by the U. S. D. A. Bureau of Public Roads in 
cooperation with the University of Minnesota and the Minnesota 
State Department of Drainage and Waters on the best curing 
conditions for concrete drain tile are reported. 

The results indicated that strength of concrete drain tile is a 
reasonably good indicator of resistance to sulphate waters. Con- 
sequently variations in the mix, consistency, and grading of the 
aggregate which tend to increase the compressive strength also 
tend to prolong the life of the specimens. 

It is noted that cylinders cured longest in water attained the 
highest strength at 28 days but showed the least resistance to the 
action of a one per cent solution of sodium sulphate, the resistance 
being closely proportional to the length of time the cylinders were 
stored in air. Even when concrete was kept continuously wet 
for as long as twelve months and then stored without drying in 
sulphate solutions the increase in resistance as compared with 
specimens cured in water for twenty days was slight. 

The results to date are taken to indicate that for water-cured 
concrete for exposure to the action of sulphates two distinct phases 
of the curing period should be given consideration. The first of 
these is the length of time the concrete is kept moist, and the 
second is the treatment following the curing period proper. Re- 
gardless of the length of time cured under moist conditions con- 
crete must be allowed subsequently to thoroughly dry and harden 
in the air if great resistance to’attack by sulphates is to be ex- 
pected, 

Steam-cured concrete has been found to make by far the best 
showing in the tests. It is concluded that, if properly done, little 
or no strength need be sacrificed in order to steam cure concrete 
drain tile at a temperature nearer the boiling point of water if 
work now under way proves conclusively that the value of such 
treatment for developing resistance to sulphate waters is as great 
as indicated. 


The Capillary Distribution of Moisture in Soil Columns of Small 
Cross Section, W. W. McLaughlin. (U. S. Dept. Agr. Bul. 1221 
(1924), pp. 23, figs. 7.) Studies conducted at intervals over a 
period of six years on the distribution of moisture in soil columns 
of small cross section are reported. Previous studies dealt with 
comparatively large columns (E, S. R., 43, p. 722). 

It was found that the moisture was not distributed at a uni- 
formly decreasing rate with height above the water table. The 
maximum percentage of moisture occurred at an appreciable dist- 
ance above the water table varying from one-seventh to one-fourth 


_ (1924), No. 1679, pp. 297, 298, fig. 1.) 


the height of the moist part of the column. In some cases the 
second fourth of the column from the bottom contained as much 
or nearly as much as the bottom fourth. 

In all tests extending over a period of ten days or longer, ex- 
cept those with Idaho sandy soil, the lower half of the tube con- 
tained more moisture at all points than the average amount con- 
tained throughout the column. The average percentage of mois- 
ture occurred at points varying from the middle to two-thirds 
the height of the column. There was a considerable length a 
few inches above the water in all columns containing approximateiy 
the same percentage of moisture. Various methods of packing 
the soi] columns and the facility with which air may escape from 
or enter into the soil column did not appear to alter the general 
plan of moisture distribution. Ventilated soil columns had a 
slightly more uniform varying moisture content with height above 
water than did the columns not ventilated. 

Experiments with horizontal soil columns of. small area and 
having a vertical rise of 4 inches before a change to horizontal 
showed that the maximum percentage of moisture occurred close 
to but not necessarily at the end of the tube nearest the water. 
The average percentage of moisture in the tube was found at a 
distance from the water equal to more than half the length of 
the tube. The distribution of moisture was altered when the 
moisture reached the outer end of the tube. 

In tubes inclined downward from the horizontal the greatest 
percentage of moisture was found at the top of the tube when 
gravity and capillarity were both acting. The total quantity of 
water which could be retained by the soil column by capillarity 
in the absence of ground water was much less than capillary 
saturation. These results are taken to indicate that if the down- 
ward movement of capillary moisture be checked by an impervious 
stratum, the distribution of moisture above this stratum will in 
time be similar to the distribution of moisture in a vertical column 
extending upward from this stratum and with a water table at 
the stratum. 


On the Velocity of Flow in Sewers Partly Full, M. T. M. Ormsby. 
(Surveyor and Municipal and County Engineering, London 65 
Tabular and graphic data 
on the velocity of flow in sewers partly full are presented and 
discussed mathematically. 


Tests of Loss of Head in Standard Elbows and Tees, L. Perry. 
(Engineering News-Record, New York 92 (1924), No. 22, p. 940, 
fig. 1.) Experiments conducted at Lafayette College showed 
that the losses of head through standard 1, 1.5, and 3-inch 
wrought iron elbows were 0.016v?, 0.014v?, 0.011v?, and 0.01v?, re- 
spectively, in which v is the velocity of flow in feet per second. 
In the formula H=k v?/2g, in which H is loss of head, it was 
found that the constant k had respective values for the four sizes 
of elbow of 1.04, 0.91, 0.71, and 0.64. 

Similar investigations with four standard 1, 1.5, 2.5, and 3 inch 
tees showed that losses of head were 0.0084v?, 0.005v?, 0.0031v?, 
and 0.0025v?, respectively, and the values of k, 0.54, 0.32, 0.2, and 
0.16 respectively. ‘ 


Effect of Alka'i on Strength of Mortar, C. E. Proudley. (Engin- 
eering and Contracting, Roads and Streets, Chicago 61 (1924), 
No. 6, pp. 1205-1206, figs. 2.) The progress results of experiments 
conducted by the U. S. D. A. Bureau of Public Roads to determine 
to what extent the presence of alkali in mixing water is harmful 
to cement mortar are reported. 

These show that the presence of alkaline sulphates in the mix- 
ing water in quantities of less than 1.5 per cent has no serious 
effect on the strength or other physical properties of Portland 
cement mortar. One per cent alkaline solutions in contact with 
cement mortar in mixes of 1:2 and leaner cause a progressive de- 
crease in the strength of the mortar. The decrease in strength 
of mortar subjected to alkali action may be somewhat accelerated 
by the presence of considerable quantities of alkali in the mixing 
water, and for this reason the use of pure water in mixing is 
considered advisable under such conditions. 


Tests on Holding Power of Lead Joints in Water Pipe Plugs, 
J. H. Quense. (Engineering News-Record, New York 92 (1924), 
No. 20, pp. 867, 868, figs. 3.) Tests to determine how much hold- 
ing power the lead alone offers to prevent the plug from moving 
in 6, 8, 12, 16, and 20-inch water-pipe joints are briefly summarized. 


Discharge Meusurements for the Control Section Weir, J. L. 
Savage. (Engineering News-Record, New York 92 (1924), No. 20, 
p. 842, figs. 3.) Data from experiments conducted by the U. S. 
Department of Interior, Bureau of Reclamation, on a new type of 
measuring structure known as the control section weir are briefly 
presented and discussed. : 
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It is shown that the control section weir is superior to the sharp 
crested weir or to the Venturi flume in several respects. It re- 
quires less fall than the sharp crested weir and can be so con- 
structed that no pool is required above. As compared with the 
Venturi flume it has the advantage of requiring only one reading, 
which may be taken in the smooth water above the control notch 
upon an ordinary weir gauge. Furthermore, the observed head, 
which is the total depth over the bottom of the control notch, 
is much greater than the difference in head observed for a Ven- 
turi flume and is therefore less affected by small errors in obser- 
vation. 7 

Air Leakage Around Window Openings, C. C. Schrader. (Jour- 
nal of American Society for Heating and Ventilating Engineers, 
New York 30 (1924), No. 6, pp. 465-474, figs. 8.) In a second 
contribution to the subject (E. S. R., 51, p +) studies are reported 
on the effect of increasing the crack and clearance of windows on 
the leakage. A double-hung wooden sash 2 feet 8 inches by 5 feet 
2 inches by 1% inches was used. 

The results showed that the size of the crack around the peri- 
meter of the sash has no appreciable effect on the leakage for a 
plain window. However, the leakage increased rapidly with an 
increase in clearance. With a weather stripped window and a 
constant width of crack it was shown that the leakage also in- 
creased quite rapidly with an increase in clearance until the 
clearance equaled the crack, after which the increase in leakage 
was not so rapid. 

The results obtained with the interlocking type of weather 
stripping were more consistent than those obtained with the rib 
stripping. 


The Hydrogen Ion Concentration of Lime Treated Water and 
Its Effect on Bacteria of the Colon-Typhoid Group, R. D. Scott 
and G. M. McClure. (Jour. Amer. Water Works Assoc., Baltimore 
11 (1924), No. 3, pp. 598-604.) Studies conducted at the Ohio 
State University on the relation of the H-ion concentration of 
treated water to the coli bacteria content are reported. 

References are cited which indicate that bacteria of the colon- 
typhoid group are destroyed in media of low H-ion concentration, 
the limiting value being in the neighborhood of pH 9.5. The results 
of examinations of samples from water purification plants indicated 
that this limiting pH value applies also to water. The point is 
raised that processes involving lime treatment in the course of 
which the water attains a low pH value may possess an advantage 
over others in bacterial efficiency. 


Rectification of Diluted Crankease Oil, R. L. Skinner. (Jour. 
Soc. Automotive Engin., New York 15 (1924), No. 1, pp. 51-59, 
figs. 9.) The engineering development of a rectifying device and 
system designed to combat the problem of diluted crankcase oil 
is briefly outlined. 

In this system diluted oil is drawn from the cylinder walls and 
pistons by vacuum and conducted into a still where it is subjected 
to heat from the engine exhaust. The heating action is just suffic- 
ient to volatilize the fuel and water, the resulting vapor being re- 
turned to the intake manifold and thence to the engine where it 
is burned. The lubricating oil that remains behind is conducted 
back into the crankcase. 

Comparative tests to determine engine wear with and without 
the device are described. In one of these dust was intentionally 
introduced into the intake manifold. It was found that an ordinary 
amount of dust is not harmful if the oil is maintained at some- 
where near its initial viscosity by a rectifying device. Data on 
relative wear are presented graphically. 


Testing of Air Cleaners, A. B. Squyer. Jour. Soc. Automotive 
Isngin., New York 15 (1924), No. 1, pp. 33-37, figs. 5.) Studies of 
methods of testing air cleaners are reported. 

It is stated that the three essential requirements of air cleaners 
are maximum cleaning efficiency, minimum attention from the 
operator, and minimum power loss. Among other methods of 
testing, an attempt was made to usé a dry centrifugal cleaner of 
predetermined efficiency in series with the cleaner under test to 
catch a portion of the dust escaping. It was found, however, that 
the efficiency of the centrifugal cleaner varied with the fineness 
of the dust and that the dust escaping another cleaner was so 
fine that almost none of it was caught by the centrifugal cleaner. 

It was discovered that soft felt % inch or more thick was 100 
per cent efficient when used as a filter. A filter was therefore 
arranged using soft felt 5% inch thick interposed in the air line 
from the cleaner under test to the carburetor. The filter was ar- 
ranged so that the felt could be removed and weighed. In making 
a test the apparatus was set up using an air jet for suction instead 
of an engine. A venturi meter was inserted in the line to assure 
correct air velocity. The apparatus was operated without feeding 
dust until the weight of the felt became constant. Then 50 grams 
of dust was fed into the cleaner and from the increase in weight 
of the felt filter the efficiency of the cleaner was computed. The 
best cleaners, as determined by this method, were then checked 


by the use of an engine under load on a Sprague cradle dynamo- 
meter. 


Transmission of Power by Means of Pulleys, Belts and Shafts, 
N. D. Steve and F. H. Behrends. New York Agricultural College 
(Cornell) Extension Bulletin 72 (1923), pp. 42, figs. 49.) A large 
amount of practical information on the subject is presented. 


A Roller for Use on Peat Land, J. T. Stewart. (Journal Ameri- 
can Peat Society, Toledo 17 (1924), No. 2, pp. 57-69, figs. 9.) 
Information, drawings, and a bill of material for the construction 
of a roller for use on peat land are presented. Experiments with 
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different rollers are also briefly reported which were conducted 
at the Minnesota Experiment Station. These showed that a roller 
for use on peat land should weigh from 700 to 800 pounds per 
lineal foot. - A roller 30 inches in diameter has proved satisfactory, 
and a rolling length of 42 inches is satisfactory for use by either 
team or small tractor. Two short rolls are preferable to one 
long roll. A shell made of 0.25 inch boiler plate steel with welded 
seam has been found satisfactory from the standpoint of service. 
The shaft should be loose and not fixed in the roll, and the roll 
should be filled with a. dense concrete. The frame may be made 
of wood, steel, or a combination thereof. 


Impact Tests on Concrete Pavement Slabs, L. W. Teller. (U.S. 
Dept. Agr., Public Roads, 5 (1924), No. 2, pp. 1-14, figs. 24.) Ina 
continuation of studies on the magnitude and effect of motor 
truck impact begun four years ago (E. S. R., 46, pp. 285, 489), 
the results of tests of a second series of slabs more comprehensive 
in its range of types are reported. Specimens 7 feet square laid 
on a moderately plastic clay subgrade were used, the wet portion 
having water standing almost level with the surface and the dry 
portion being merely damp with capillary moisture. Repeated im- 
pacts increasing to the maximum which caused cracking were ap- 
plied at the corner.and at the center of one edge by an impact 
machine dealing blows closely resembling the impact of motor 
trucks, 


The resistance of road slabs was found to depend in part upon 
the supporting value of the subgrade. A subgrade of high sup- 
porting value materially increased the resistance to impact. The 
impact resistance of rigid slabs varied as som power of the depth 
of the slab less than two. In general, plain concrete slabs showed 
no more resistance to impact delivered at the edge than at a cor- 
ner. Transverse and longitudinal cracks near the sides of a road 
slab could be caused by impact delivered at the edge of the slab. 
Plain concrete of 1:3:6 mix offered a resistance to impact ranging 
from about 60 to 80 per cent and that of plain concrete 1:1.5:3 
mix. The lean mix also showed more variation in strength. 

Reinforcing steel when present in sufficient amount and so 
placed as to receive tensile stresses added to the resistance of 
concrete slabs to impact. Reinforcing steel placed longitudinally 
and transversely in equal percentages was more effective in pre- 
venting corner failures than the same amount placed in one 
direction. For a given percentage of steel small deformed rods 
closely spaced seemed to be more effective than large deformed 
rods widely spaced. 


There was very little evidence of cushioning by bituminous 
tops on concrete bases at temperatures of 90 degrees Fahrenheit or 
less. There was no evidence that bituminous tops on concrete bases 
add to slab strength of the base, with the possible exception of 
4 and 6-inch bases on dry subgrades. None of the unreinforced 
slabs laid on a wet plastic subgrade was capable of resisting im- 
pact at the edge or corner equivalent to that of a 5-ton truck. 
Only 8-inch 1:1.5:3 slabs and 2-inch Topeka tops on 8-inch 
1:1.5:3 bases resisted edge or corner impact equivalent to that of 
a 3-ton truck. All unreinforced slabs of lesser thickness fai'cd 
under edge or corner impact less than that of a 2-ton truck. 
When laid on a dry subgrade the 8-inch plain concrete slabs 
of 1:1.5:3 mix and the 8-inch edge thickness, unreinforced 1:1.5:3 
bases with 2-inch Topeka tops resisted edge and corner impact 
equivalent to that of a 5-ton truck with a safe margin. No other 
slabs were capable of resisting the 5-ton truck impact even under 
the favorable conditions of dry subgrade support. A section of 
6-inch plain concrete base of 1:1.5:3 mix with a 2-inch Topeka 
top resisted the edge impact of a 3-ton truck. No other slabs 
of lesser thickness laid on the dry subgrade were capable of re- 
sisting impact greater than that of a 2-ton truck. 


None of the systems of steel reinforcing testing added sufficiently 
to the strength of a 6-inch 1:°1.5:3 concrete slab to enable it to 
resist the edge and corner impact of a 3-ton truck when the slab 
was supported by a very wet plastic subgrade nor to resist the im- 
pact of a 5-ton truck when the slab was supported by a dry sub- 
grade. In some of the tests there was evidence that while the 
rresence of the steel did not assist gratly in preventing the forma- 
tion of the first crack, it did prevent the development of the crack 
and the further failure of the slab. 


Does Paint Preserve Wood? H. D. Tiemann. (Scientific Ameri- 
ean, New York 130 (1924), No. 5, pp. 314, 315, figs. 6.) Data are 
reported from studies conducted at the U. S. D. A. Forest Products 
Laboratory which showed that paint is not proof against gradual 
absorption of moisture and therefore it will not prevent the occur- 
rence of swelling or shrinkage in. wood. It is shown, however, that 
paint does retard the rate of absorption or loss of moisture through 
the surface of wood, thus giving time for a partial equalization of 
the moisture and reduction of the moisture gradient within the 
wood. 

lt is further shown that paint does not make wood poisonous 
to wood-destroying fungi, but by preventing the surface cracks 
it makes it more difficult for the fungi to get a foothold and thus 
helps to preserve the wood. The equalization of the moisture dis- 
tribution throughout a piece of wood brought about by a coating 
of paint when applied to all surfaces also prevents excessive 
warping of the piece as a whole. 


Further Studies of Discharge Through Adjustable Submerged 
Orifices, H. A. Wadsworth. (Engineering News-Record, New York 
92 (1924), No. 20, pp. 866, 867, figs. 3.) In a contribution from 
the University of California the results of 107 observations made 
on a new submerged orifice at the hydraulic laboratory at Fort 
Collins, Colo., are summarized. The openings ranged in size from 
0.25 to 2.25 square feet, 
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A. S. A. E. and Related Engineering Activities 
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Winter Meeting of Farm Power and 
Machinery Division 
HE Council of the -American Society of Agricultural 
Engineers several months ago approved the holding of 
a special meeting of the Farm Power and Machinery 
Division of the Society. The project was definitely gotten 
under way at the annual meeting of the Society held at 
Lincoln, Nebraska, in June and a meeting of the Division 
has now been definitely planned for the early part of De- 
cember of this year. The meeting will be held in Chicago 
and will be devoted exclusively to problems confronting 
agricultural engineers associated with the farm equipment 
industry. ’ 

A tentative program has been prepared and plans are 
well under way and give promise that the meeting will be 
of unusual interest and value to all who are concerned 
with the engineering phases of the farm-equipment indus- 
try. Definite date of the meeting will be announced later. 
Suggestions regarding the meeting will be welcome to 
those in charge of the program, and should be sent either 
to F. A. Wirt, chairman of the Farm Power and Machinery 
Division, or to the Secretary of the Society. 


1925 Annual Meeting 

HE place for holding the 1925 annual meeting of the 
Society has been definitely settled upon by the Council 

of the American Society of Agricultural Engineers; 
the decision, which was unanimous, favored Madison, Wis- 
consin, as the place for the 1925 annual meeting, with the 
definite recommendation that the 1926 meetng be held 
somewhere in California. The Council has not yet decided 
upon definite dates for the meeting, which will probably be 
deferred until early in 1925. The chairman of the Meet- 
ings Committee, however, has been appointed and prepar- 
ations for the meeting will be gotten under way at once. 


Zimmerman to Fill Vacancy 

HE Council of the American Society of Agricultural 

Engineers recently appointed Major O. B. Zimmer- 

man, experimental engineer of the International Har- 

vester Company, to the office of first vice-president made 

vacant when H. B. Walker, of Kansas State Agricultural 

College, assumed the office of president on the passing 
away of Prof. F. W. Ives. 

(Major Zimmerman is one of the outstanding engineers in 
the farm-equipment industry. He has presented some ex- 
ceptionally valuable papers before meetings of the Society 
and has been active in committee work. He is at present 
chairman of the Standards Committee of the Society. 


Protest Against Wooden Sleeping Cars 
HE fatalities resulting from the railroad accident which 
occurred near Chirago last June, whilh resulted in 
serious and fatal injuries to a number of prominent 
engineers of the country, were confined practically entirely 
to the occupants of a wooden Pullman sleeping car placed 
between two steel sleepers. It was from injuries received 
in this accident that resulted in the passing away of F. W. 
Ives, just elected president of the American Society of Agri- 
cultural Engineers, and J. H. Dunlap, secretary of the 
American Society of Civil Engineers. 

It seems that it is quite a common practice for the rail- 
roads to place wooden sleepers between steel ones, espec- 
ially when traffic is so heavy that they cannot handle it 
with the usual number of sleepers. The fact that the 
wooden sleeper was less resistant than the two steel ones 


on either side naturally resulted in its being badly de- 
molished, with obviously more fatal results to the occu- 
pants. 

Because of the loss which this Society has sustained as 
a result of the accident mentioned and which probably 
would not have resulted fatally to Prof. Ives had the 
sleeper he occupied been of steel construction, and also 
because in its opinion the practice of sandwiching wooden 
sleepers between steel ones is to be deplored, the Council 
of the American Society of Agricultural Engineers has 
passed the following resolution as a protest against the 
continuance of this practice: 

“WHEREAS, in the passing away, on July 5, 1924, of 
Frederick Walter Ives, president of the American Society 
of Agricultural Engineers, as the result of injuries receiv- 
ed in a railroad accident near Chicago on June 30, in which 
several other prominent engineers also lost their lives or 
were seriously injured, the membership of the Society is 
conscious of an irreparable loss in the untimely and un- 
necessary passing of our beloved friend, co-worker, and 
president, and also of the loss to the engineering fraternity 
and the public at large of all the engineers who were fatal- 
ly injured in said accident, and 

“WHEREAS, the fatalities were confined largely to the 
occupants of a wooden Pullman sleeping car placed be- 
tween two steel sleepers, which naturally resulted in the 
more complete demolishing of the wooden car and more 
serious injury to those occupying it, therefore, be it 

“RESOLVED that the Council of the Society enter a 
vigorous protest against further use by the railroads of 
wooden sleeping cars, except possibly in trains which are 
made up of all wooden sleepers, but under no conditions 
in trains where single wooden sleepers are placed between 
steel cars, and be it further 

“RESOLVED that this protest be laid before American 
Engineering Council with the recommendation that that 
body as the federation of leading organizations of engin- 
eers of the country, formally protest, on behalf of engin- 
eers of all classes, to the Interstate Commerce Commission 
against the further use of wooden Pullman sleeping cars 
between steel sleepers, and, further, that the complete 
abandonment of the use of wooden sleepers as early as 
feasible be strongly urged.”’ 


A. E. S. C. Report Shows Progress 
in Standardization 


HERE now exists the most wide-spread interest and 
7 activity in industrial standardization that has ever 

been shown, according to the new yearbook of the 
American Engineering Standards Committee. 

The work of the Committeé is indicative of the growth 
of the movement as a whole. One hundred and fifty two 
projects have been completed, or are under way, and in 
these various projects two hundred and thirty-five national 
organizations—technical, industrial, governmental—are 
officially cooperating through accredited representatives. 
The number of the individuals serving under various sec- 
tional committees of the different projects is nearly eleven 
hundred. 

Of the projects which have reached an official status, 31 
have to do with civil engineering and the building trades; 
25 with mechanical engineering; 15 with electrical 
engineering; 4 with automotive subjects; 11*with trans- 
port; one with ships and their machinery; 14 with ferrous 
metals; 15 with non-ferrous metals; 12 with chemical sub- 
jects; 2 with textiles; 5 with mining; 5 with the wood in- 
dustry; 1 with the paper and pulp industry; and 11 pro- 
jects with topics of a miscellaneous or general character. 
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Cooperation in joint activities between the Division of 


’ Simplified Practice of the U. S. Department of Commerce 


and the American Engineering Standards Committee has 
steadily increased. In general the work of the Committee 
is concentrated upon standardization projects which in- 
volve technical considerations, while the Division of Simpli- 
fied Practice concentrates upon such eliminations as it is 
possible to carry out from a consideration of statistical pro- 
duction data alone. 

In order to meet the demands made upon it by industry, 
and to supply the needs of the various working technical 
standardization committees, the American Engineering 
Standards Committee has greatly broadened its informa- 
tion services, and has added an Engineer Translator to its 
staff for this purpose. In this way, complete information 
is made available to sustaining members, trade and tech- 
nical associations and other inquirers on standardization 
activities in foreign countries, as well as in the United 
States. 

A new development is the appointment of local repre- 
sentatives of the Committee in four important industrial 
centers. 

One of the most striking developments of the standard- 
ization movement is the increasingly important role which 
trade associations are playing in it. More than 140 na- 
tional trade associations are officially participating in 
standardization projects under the auspices of the Ameri- 
can Engineering Standards Committee. ‘ 

More and more trade associations, no matter for what 
Purpose they may have originally been organized are going 
into technical work, and it is natural if not inevitable, 
that both trade and technical associations should eventual- 
ly concern themselves to an increasing extent with stand- 
ardization activities. This tendency is becoming more 
marked on every hand. 

The A. E. S. C. yearbook may be secured by addressing 
the American Engineering Standards Committee, 29 West 
39th Street, New York City. 


TOM POMOC IEEE OT TTT 
New A. S. A. E. Members 
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George C. Kreutzer, director of farm economics, Bureau 
of Reclamation, Department of Interior, Wilda Building, 
Denver, Colorado. 

E. Grant Lantz, Omaha National Bank, Omaha Nebraska. 

TRANSFER OF GRADE 


Richard C. Miller, assistant professor of agricultural 
engineering, North Dakota Agricultural College, Fargo, 
North Dakota. (From Junior Member to Member.) 


MUESLELNLAUUUSS SEALANT AAAS ES EAN NTN 


Applicants for Membership 


“OOLODEUGGETUOOUOOUUGGEUAEOAOUESUAAAUAMUSLEEAEUAO ASAE SAAT AAA UAHA ant 


The following is a list of applicants for membership received 
since the publication of the August issue of AGRICULTURAL 
ENGINEERING. Members of the Society are urged to send per- 
tinent information relative to applicants for the consideration of 
the Council prior to election. 


Edward Barr, executive director, Northwest Dairy Ex- 


position Committee, 884 Linwood Place, St. Paul, Minne-. 


sota. 


G. Santos Y. Ciocon, in charge of agricultural engineer- 
ing investigations, Bureau of Agriculture, Manilla, Philip- 
pine Islands. 

Stanley W. Crosby, research associate in soil technology, 
University of California, 86 Eucalyptus Road, Berkeley, 
California. 

Horace M. Davis, director Nebraska Committee on Pub- 
lic Utility Information, 360 Fraternity Building, Lincoln, 
Nebraska. 

Dudley F. Holman, construc:ion engineer, National Lum- 
ber Manufacturers Association, Transportation Building, 
Washington, D. C. 

Ching Po Sun, department of agricultural engineering, 
University Farm, St. Paul, Minnesota. 


TRANSFER OF GRADE 


James Arthur Muncey, 326 West 23rd Street, Houston, 
Texas. (From Student to Junior Member.) 


Directory of Professional 
~ Agricultural Engineers 
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CLARK E. JACOBY ENGINEERING COMPANY 
a" Consulting Engineers 


Drainage, Land Reclamation, Riv nd Flood Control, Tiling, 
. Topographic Surveys, Bridges and Bointoresa” 
Concrete Structures 


Interstate Building, Kansas City, Missouri 


in i ET 


STANLEY F. MORSE 
Mem. A.8.A.E. Consulting Agricultural Engineer 
Land Examinations, Reports, Development Plans and Esti- 
mates. Farm Inspections, Supervision, Management. 
Drainage, Irrigation, Livestock, Fruit Growing, 
Forestry. Tropical Agriculture. Spanish Spoken. 
MORSE AGRICULTURAL SERVICE 


183 Front Street, New York City 


HARVEY B. BURR 
Consulting Agricultural Engineer 
Formerly director of agriculture at Williamson Trade 
School, Pennsylvania 
Landscape Gardening—Farm Buildings—Canning Factories 
Soils—Livestock—Farm Machinery—Water Power 
Marketing—Farm Management 
Waunakee, Dane County, Wisconsin 


KURT GRUNWALD 
Consulting Agricultural Engineer 
Investigations and reports covering crop adaptability in 
arid and humid regions, potential sugar beet production, 


irrigation and drainage problems, appraisals on land, super- 
vision of farms and ranches, and selection of livestock breeds. 


Medford, Long Island, New York 


uRNSDASHUNANGHOUUUUUUNUUEEESEEASSUCALLNUUUGLOUUEEEEEGASNONAOOOOOUUUUUEUNE UREN ENOANAOUOUOUOUOUNENNEEENOGAOOUUOUU UU NEENENAUNAAM NU AU UAH EEEELAUA LAAT 


A. S. A. E. Employment Service 


AUNNUENENALENULUUUNATUNUU NLA A UNE AEN SAAN AENENNCA GALT NUN AULA ANNANDALE NNN NTNU NNN NTNU 


This service, conducted by the American Society of Agricultural 
Engineers, appears regularly in each issue of Agricultural Engi- 
neering. Members of the Society in good standing will be listed 
in the published notices of the “Men Available” section. Non- 
members as well as members, are privileged to use the “Posi- 
tions Available” section. Copy for notices should be in the Secre- 
tary’s hands by the 20th of the month preceding date of issue. 
The form of notice should be such that the initial words indicate 
the classification. No charge will be made for this service. 


AOUUEUULUAUUUU UU URGAENGAEAAAAAUTUAUU UNA NNER AAA 


Men Available 


AGRICULTURAL ENGINEER, 1923 graduate of Kansas State 
Agricultural College in agricultural engineering, desires to make 
a change. Work along engineering lines is preferred. Address 
M. S. Cook, 5406 Ferdinand Street, Chicago, Illinois. MA-121. 


AGRICULTURAL ENGINEER with experience on large farms 


with all kinds of machinery and equipment wants position with 
manufacturer of farm equipment. MA-122. 


AGRICULTURAL ENGINEER wants position with contractors 
doing work in farmstead planning and building. MA-123. 


AGRICULTURAL ENGINEER open for pacttien as sales engineer, 
salesman, advertising writer, or agricultural propagandist. Past 
experience with large agricultural firms. MA-124. 


Positions Open 


AGRICULTURAL ENGINEER to handle farm machinery, farm 
power, and related lines of work needed to fill vacancy in the 
department of agricultural engineering at the University of 
Idaho, Moscow. Man selected will have the major portion of 
his time taken up with teaching but will have some time and 
opportunities for research work. Address E. J. Iddings, dean 
and director, College of Agriculture. 
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